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2 -AMINO-BENZOXAZ INONE S 
FOR THE TREATMENT OF VIRAL INFECTIONS 
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This is a continuation of Application Serial No. 10/035,422 
filed January 4, 2002, which is a continuation of Application Serial 
No. 09/502,038 filed February 11, 2000 which is a continuation of 
Application Serial No. 08/952,624 filed on May 15, 1998, which is a 
10 371 of PCT/US96/07526 filed on May 23, 1996 which is a non- 
provisional application of 08/448,795 filed May 24, 1995. 

FIELD OF THE INVENTION 

15 This invention is in the field of antiviral agents and 

specifically relates to compounds, compositions and methods for 
treating herpes-related disorders. 

BACKGROUND OF THE INVENTION 

20 There is a great need for new therapies for the treatment of 

viral diseases. Whereas there has been great progress in developing 
a variety of therapies for the treatment of bacterial infections, 
there are few viable therapies for the treatment of viruses. 
Zidovudine is the primary approved treatment for human 

25 immunodeficiency virus. Ganciclovir, acyclovir and foscarnet are 
currently utilized for the treatment of herpesvirus infections. 
However, these therapies can have substantial side effects based on 
their deleterious effects on host cell DNA replication or their 
effect on a limited number of viral infections. In addition, viruses 

30 are known to develop resistance to therapies, which causes a 
progressive decline in efficacy. 

Viruses are classified into broad categories based on whether 
they incorporate RNA or DNA. Important virus families classified of 
the DNA type include adenoviridae, poxviridae, papovaviridae and 

35 herpesviridae . 

Herpesviridae is a family of DNA viruses, which include herpes 
simplex virus type-1 (HSV-1), herpes simplex virus type-2 (HSV-2) , 
cytomegalovirus (CMV) , varicella-zoster virus (VZV) , Epstein-Barr 
virus, human herpesvirus-6 (HHV6) , human herpesvirus-7 (HHV7), human 

40 herpesvirus-8 (HHV8) , pseudorabies and rhinotracheitis , among others. 

It is known that herpesviruses express their genetic content by 
directing the synthesis of a number of proteins encoded by the 
herpesvirus DNA in the host cell. One of the important virus-encoded 
proteins is made as a 



precursor consisting of an amino terminal-located protease 
and carboxyl terminal-located assembly protein. This 
precursor is proteolytically processed in an autocatalytic 
manner at a specific amino acid sequence known as the 
"release" site yielding separate protease and assembly 
protein. The assembly protein. is cleaved further by the 
protease at another specific amino acid sequence known as 
the "maturation" cleavage site. Recently, EP No. 514,83 0, 
published November 25, 1992, describes a virus-specific 
serine protease which has a role in herpesvirus 
replication. Additionally, Lui and Roizman [J. Virol, 65, 
5149 (1991)] describe the sequence and activity of a 
protease and the associated assembly protein encoded by 
U L 26 of HSV-1. A. R. Welch et al. [Proc. Natl. Acad. Sci. 
USA, 88, 10792 (1991) and WO93/01291, published Jan. 21, 
1993] describe the related protease (also known as 
assemblin) and assembly protein encoded by U L 80 of CMV. 
An approach currently being investigated for potential use 
in the treatment of herpesvirus infections is the 
development of inhibitors of herpesvirus proteases. 

4H-3 , 1-Benzoxazinones have been described in the 
literature as having serine protease activity, among 
others. While compounds of this type have been reported 
to have serine protease inhibitory activity, none have 
been reported to inhibit viral assemblin protease. For 
example Teshima et al. [J. Biol. Chem. , 257, 5085-5091 
(1982)] describe various 2-alkyl-4H-3 , l-benzoxazin-4-ones 
as enzyme inhibitors. Moorman and Abeles [J. Amer. Chem. 
Soc. f 104, 6785-6786 (1982)] describe 4H-3 , 1-benzoxazin- 
2,4-dione as having some enzyme inhibitory activity. R. 
Stein, et al . [Biochemistry, 26, 4126-4130, (1987)] 
describe 2-alkyl-4H-benzoxazin-4-ones, with further 
substitution at the 5, 6 and 7 positions, as inhibiting 
the elastase enzyme. WO publication 92/18488 (published 
29 Oct. 1992) describes 2-alkyl-4H-3 , l-benzoxazin-4-ones 
with substitution at the 5 and 7 positions as selective 
inhibitors of elastase. European Application 206,323 
(published 30 Dec. 1985) describes 2-alkoxy-, 2-aryloxy- 
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and 2-aralkoxy-4H-3 , l-benzoxazin-4-ones, having 
substitution at the 5, 6, 7, and 8 positions, as enzyme 
inhibitors. U. S. Patent 4,745,116, to A. Kranz et al. 
describes- 2 -alkoxy, 2-aryloxy- and 2-aralkoxy-4H-3 , 1- 
5 benzoxazin-4-ores , having further substitution at the .5,. 7 
and 8 positions, as enzyme inhibitors. U.S. Patent 
5,428,021, to C. Hiebert et al., describes 6- 
(aminoacid) amino-2-alkoxybenzoxazinones as elastase 
inhibitors. WO publication 96/07648, published 14 March 

10 1996, describes 2-phenylamino-benzoxazinones for the 

treatment of Alzheimer's, and specifically, 6-chloro-2- (2- 
iodophenylamino) -benzo[d] [1, 3 ] oxazin-4-one is described. 

2-Amino-4H-3 , 1-benzoxazinones have been described. 
A. Krantz et al. [J. Med. Chem. , 33, 464-479 (1990)] 

15 describe 4H-3 , l-benzoxazin-4-ones substituted with alkyl, 
alkylamino, alkoxy and alkyl thio substituents at the 2- 
position, and with further substitution at the 5, 6 and 7 
positions, as elastase inhibitors. Uejima, et al. [J*. 
Pharm. Exp. Ther . , 265, 516-522 (1993)] describe 2- 

20 alkylamino-5-methyl-7-acylamino-4H-3 . l-benzoxazin-4-ones 
as highly selective elastase inhibitors with significant 
plasma stability. U. S. Patent 4,657,893, to A. Krantz et 
al, describes 2 -alkylamino- and 2-alkylurido-4H-3 , 1- 
benzoxazin-4-ones having further substitution at the 5, 7 

25 and 8 positions, as enzyme inhibitors. 

F. L. M. Alvarez [An. Quim. , 79, 115-17 (1983)] 
describes the preparation of 2-sulf onylamino-4H-3 , 1- 
benzoxazinones . J.G. Tercero et al. [An. Quim., 83, 247- 
50 (1987)] describe the preparation of 2- 

30 arylsulf onylamino-4H-3 , 1-benzoxazinones . 

I. Butula et al . [Croat. Chem. Acta, 54, 105-8 
(1981)] describe the synthesis of 2-alkylamino-4H-3 , 1- 
benzoxazinones. H. Ulrich et al. [J. Org Chem., 32, 4052- 
53 (1967)] describe the synthesis of 2-alkylamino-4H-3 , 1- 

35 benzoxazinones. E. Papadopoulos [J". Heterocyclic. Chem., 
21, 1411-14 (1984)] describes the use of 2-haloalkylamino- 
4H-3 , l-benzoxazin-4-one as a starting material for the 
synthesis of phenylureas. European Patent Application 
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466,944 (published 22 Jan. 1992 ). describes 2-aikylamino-7- 
acylamino-5-alkyl-4H-benzoxazin-4-ones as selective enzyme 
inhibitors of elastase. 

M. Badawy et al.[J. Heterocyclic. Chem. , 21, 1403-4 
5 • (1984)] describe the use of N-phenyl-2-amino-4tf-3 , 1- 

benzoxazin-4-one as a starting material for the synthesis 
of quinazolines . R. Khan and R. Rastogi [J. Chem. 
Research (S ) , 342-43 (1992)] describe the synthesis of 2- 
[5-aryl-l, 3 , 4-oxadiazol-2-yl] amino-4H-3 , l-benzoxazin-4- 
10 ones . 

4H-3 , l-Benzoxazin-4-ones have not previously been 
described as selective assemblin protease inhibitors or 
for the treatment and/or prophylaxis of viral infection. 

15 DESCRIPTION OF THE INVENTION 

The present invention relates to a class of 
substituted benzoxazinones, useful in the therapeutic and 
prophylactic treatment of viral infections, as defined by 
Formula I: 



wherein R and R 2 are independently selected from 
hydrido, halo, alkyl, 
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wherein R 1 is a substituent selected from 
hydrido, halo, alkoxy, and alkyl; 

wherein R 3 is selected from hydrido, alkyl, 



alkylaminoalkyl , aralkyl, and heterocyclylalkyl; 

wherein R 4 is selected from hydrido, alkyl, 
cycloalkyl, cycloalkylalkyl , aryl, heterocyclyl , aralkyl, 
heterocyclylalkyl , 



or wherein -NR 3 R 4 form a heterocyclic ring of 5 to 7 
members; 

wherein n is 0-6, inclusive; 

wherein R 5 and R 6 are independently selected from 
hydrido, alkyl, cycloalkyl, cycloalkylalkyl, aryl, 
aralkyl , heterocyclyl , heterocyclylalkyl , alkylaminoalkyl , 
aralkylaminoalkyl, alkoxyalkyl, and ar alkoxy alkyl; or 
wherein -NR 5 R 6 form a heterocyclic ring of 5 to 7 members; 

wherein R 7 , R 12 and R 23 are independently selected 
from hydrido, alkyl, and aralkyl; 

wherein R 8 ^ R 9 and R 14 are independently selected from 
hydrido, alkyl, cycloalkyl, cycloalkylalkyl, haloalkyl, 
aminoalky 1 , alkylaminoalkyl , carboxyalkyl , 

aminocarbonylalkyl , alkylaminocarbonylalkyl , hydroxyalkyl , 
alkoxyalkyl , aralkoxyalkyl , alkylsulf onylalkyl , 
alkylsulfinylalkyl, alkylthioalkyl, aryl, aralkyl, 
aralkenyl, heterocyclyl, and heterocyclylalkyl; or wherein 
-NR 8 R 9 form a heterocyclic ring of 5 to 7 members; 





and 




wherein R 10 is selected from alkyl, haloalkyl, 
alkylaminoalkyl , carboxyalky 1 , aminocarbonylalkyl , 
alkylaminocarbonylalky 1 , aralkoxyalkyl , alkoxyalkyl , 
cycloalkyl , cycloalkylalkyl , alkylsulf ony lalkyl , 
5 alkylsulf iny lalkyl, alkylthioalkyl , aryl, aralkyl, 
heterocyclyl, and heterocyclylalkyl; 
wherein R 11 is alkyl; 

wherein R 13 is selected from amino, alkyl, 

alkylamino, alkylaminoalkyl and aryl; 

10 wherein R 15 is selected from hydrido, alkyl, 

hydroxyalkyl, alkoxyalkyl, aralkoxyalkyl, alkylaminoalkyl 

and N-aryl-N-alkylaminoalkyl; 

wherein R 16 is selected from hydrido, alkyl, 

cycloalkyl, cycloalkylalkyl, haloalkyl, guanidinylalkyl , 

15 carboxyalky 1 , hydroxyalkyl, alkoxyalkyl, aralkoxyalkyl, 

alkylthioalkyl, alkylsulf inylalkyl, alkylsulf onylalkyl, 

aryl, heterocyclyl, aralkyl, heterocyclylalkyl, 

R 23 R 21 



— R 20 -N_ OR 24 



y- < - r20 * n ^ R 22 ; 

R 26 R23 R 26 r23 

~ R v% 25 ' ~ r2 °'V% 25 and - r20 'V r27 ; 

0 0 o 

20 or wherein R 15 and R 16 together form cycloalkyl or 
heterocyclyl; 

wherein R 17 is selected from hydrido, alkyl, 
cycloalkyl and aralkyl; 

wherein R 18 and R 19 are independently selected from 
25 hydrido, alkyl, alkenyl, cycloalkyl, cycloalkylalkyl, 
aryl, heterocyclyl, aralkyl, heterocyclylalkyl, 
alkylaminoalkyl, and heterocyclylalkyl; or wherein -NR 18 R 19 
together form a heterocyclic ring of 5 to 7 atoms; or 
wherein R 16 and R 18 together form a saturated or partially 
30 unsaturated ring of 5 to 7 atoms; 
wherein R 20 is alkyl; 

wherein R 21 , R 2 2, r25 § and R 26 are independently 
selected from hydrido, alkyl, cycloalkyl, cycloalkylalkyl, 
aminoalkyl, alkylaminoalkyl, hydroxyalkyl, alkoxyalkyl, 



aralkoxyalkyl, aryl, heterocyclyl, aralkyl, 
heterocyclylalkyl; or wherein -NR 21 R 22 together form a 
heterocyclic ring of 5 to 7 atoms; or wherein -NR 25 R 26 
together form a heterocyclic ring of 5 to 7 atoms; 
5 wherein R 24 is selected from alkyl, cycloalkyl, 

cycloalkylalkyl , alkylaminoalkyl , aralkoxyalkyl , 
alkoxyalkyl, aryl, aralkyl, heterocyclyl, and 
heterocyclylalkyl ; and 

wherein R 27 is selected from hydrido, alkyl, 

10 cycloalkyl, cycloalkylalkyl, alkylaminoalkyl, aminoalkyl, 
carboxyalkyl, aminocarbonylalkyl, hydroxyalkyl, 
aralkoxyalkyl, alkoxyalkyl, aryl, aralkyl, heterocyclyl, 
and heterocyclylalkyl; 

or a pharmaceutically-acceptable salt or tautomer 

15 thereof. 

The compounds of this invention have been shown to be 
particularly effective against herpetoviridae. Thus they 
are particularly useful for the treatment of herpes 
simplex viruses (HSV-1, HSV-2), cytomegalovirus (CMV), 

20 herpes varicella- zoster , Epstein-Barr , HHV6, HHV7, 
pseudorabies and rhinotracheitis , among others. 

The invention further involves a method of treating a 
subject having a viral infection with an effective amount 
of a compound which can inhibit a virus-specific protease. 

25 Preferably, the subject is treated with a herpesvirus 

protease inhibitor. More preferred is a method wherein 
the viral protease inhibitor is a CMV protease inhibitor 
or an HSV protease inhibitor. Even more preferred is a 
method wherein the subject is treated with an inhibitor of 

30" CMV protease, encoded by U L 80, HSV-1 protease or HSV-2 

protease encoded by U L 26, such as the 4H-3 , l-benzoxazin-4- 
one compounds of the present invention. 

Besides being useful for human treatment, these 
compounds are also useful for veterinary treatment of 

35 animals, including companion animals and farm animals, such 
as, but not limited to, horses, dogs, cats, cows, sheep and 
pigs. 
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The present compounds may also be used in co- 
therapies, partially or completely, in place of other 
conventional antiviral compounds , such as together with 
antivirals including but not limited to ganciclovir, 
5 docosanol, trif luridine, foscarnet, ribavirin, epervudine, 
interferon, thymostimulin, Ciba-Geigy CGP-16056, sprofen, 
Efalith, ibuprofen piconol, ufenamate, thymopentin, 
aciclovir, valaciclovir , edoxudine, famciclovir, 
idoxuridine, vidarabine, Epavir, zinc acetate, 

10 tromantadine, riodoxol, sorivudine, Yakult Honsha LC-9018, 
cidofovir, bromovinyldeoxyuridine, Lidakol, Stega 
Pharmaceutical cytokine-releasing agent, CSL ISCOM, 
penciclovir, Viraplex, Pharmacia & Upjohn THF, Boehringer 
Ingelheim BIRR-4, NIH peptide T, Virend, zinc glycerolate, 

15 and lobucavir. 

The phrase "further provided", as used in the claims, is 
intended to mean that the denoted proviso is not to be 
considered conjunctive with any of the other provisos. The 
phrase ■ therapeutically-ef f ective" is intended to qualify the 

20 amount of the compound which will achieve the goal of 

improvement in severity and the frequency of incidence, while 
avoiding adverse side effects typically associated with 
alternative therapies. The phrase "combination therapy" (or 
"co -therapy" ) , in defining use of a compound of the present 

25 invention and another agent, is intended to embrace 

administration of each agent .in a sequential manner in a 
regimen that will provide beneficial effects of the drug 
combination, and is intended as well to embrace co- 
administration of these agents in a substantially 

30 simultaneous manner, such as in a single capsule having a 

fixed ratio of these active agents or in multiple, ' separate 
capsules for each agent. 

A preferred class of compounds consists of those 
compounds of Formula I wherein R and R 2 are 

35 independently selected from hydrido, halo, lower 
alkyl, 
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R 12 R 12 
N v ,R 13 — R n -N x ,R 13 
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5 wherein R 1 is a substituent selected from hydrido, halo, 
lower alkoxy, and lower alkyl; wherein R 3 is selected from 
hydrido, lower alkyl, lower alkylaminoalkyl, lower 
aralkyl, and lower heterocyclylalkyl; wherein R 4 is 
selected from hydrido, lower alkyl, lower cycloalkyl, 
10 lower cycloalkylalkyl, aryl, heterocyclyl, lower aralkyl, 
lower heterocyclylalkyl, 

pl5 R 16 O nl5 R 16 0 lfl 

W n ° n N R 19 

Rl5 Rl6 R 15 R 16 ^R 18 

>^^ R i7' and ^I^K ig ; 

W n+1 R 'n + l Rl9 

15 or wherein -NR 3 R 4 form a heterocyclic ring of 5 to 7 

members; wherein n is 0-6, inclusive; wherein R 5 and R 6 
are independently selected from hydrido, lower alkyl, 
lower cycloalkyl, lower cycloalkylalkyl, aryl, lower 
aralkyl, heterocyclyl, lower heterocyclylalkyl, lower 

20 alkylaminoalkyl, lower aralkylaminoalkyl , lower 

alkoxyalkyl, and lower aralkoxyalkyl; or wherein -NR 5 R 6 
form a heterocyclic ring of 5 to 7 members; wherein R 7 , R 12 
and R 23 are independently selected from hydrido, lower 
alkyl, and lower aralkyl; wherein R 8 , R 9 and R 14 are 

25 independently selected from hydrido, lower alkyl, lower 
cycloalkyl, lower cycloalkylalkyl, lower haloalkyl, lower 
aminoalkyl, lower alkylaminoalkyl, lower carboxyalkyl , 
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lower aminocarbonylalkyl, lower alkylaminocarbonylalkyl, 

lower hydroxyalkyl, lower alkoxyalkyl, lower 

aralkoxyalkyl, lower alkylsulf onylalkyl , lower 

alkylsulf inylalkyl, lower alkylthioalkyl, aryl, lower 

aralkyl, lower aralkenyl, heterocyclyl, and lower 

heterocyclylalkyl; or wherein -NR 8 R 9 form a heterocyclic 

ring of 5 to 7 members; wherein R 10 is selected from lower 

alkyl, lower haloalkyl, lower alkylaminoalkyl, lower 

carboxyalky 1 , lower aminocarbonylalkyl, lower 

aralkoxyalkyl, lower alkylaminocarbonylalkyl, lower 

alkoxyalkyl, lower cycloalkyl, lower cycloalkylalkyl, 

lower alkylsulf onylalkyl, lower alkylsulf inylalkyl, lower 

alkylthioalkyl, aryl, lower aralkyl, heterocyclyl, and 

lower heterocyclylalkyl; wherein R 11 is lower alkyl; 

15 wherein R 13 is selected from amino, lower alkyl, lower 

alkylamino, lower alkylaminoalkyl and aryl; wherein R 15 is 

selected from hydrido, lower alkyl, lower hydroxyalkyl, 

lower alkoxyalkyl, lower aralkoxyalkyl, lower 

alkylaminoalkyl and lower N-aryl-N-alkylaminoalkyl ; 

20 wherein R 16 is selected from hydrido, lower alkyl, lower 

cycloalkyl, lower cycloalkylalkyl, lower haloalkyl, lower 

guanidinyialkyl, lower carboxyalky 1 , lower hydroxyalkyl, 

lower alkoxyalkyl, lower aralkoxyalkyl, lower 

alkylthioalkyl, lower alkylsulf inylalkyl , lower 

2 5 alkylsulf onylalkyl, aryl, lower heterocyclyl, lower 

aralkyl, lower heterocyclvlalkyi , 

R 23 * ~ * ' R 2i 

- R2 °'V° R2i ■ > 
o 

R 26 R« R 23 r2 3 

- R Y N - R 25, - R2 °' N V %25 and -R»'N R» ; 
0 0 0 

or wherein R 15 and R 16 together form cycloalkyl or 
heterocyclyl; wherein R 17 is selected from hydrido, lower 
alkyl, lower cycloalkyl and lower aralkyl; wherein R 18 and 
R 19 are independently selected from hydrido, lower alkyl, 
lower alkenyl, lower cycloalkyl, lower cycloalkylalkyl, 
aryl, heterocyclyl, lower aralkyl, lower 



30 
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heterocyclylalkyl, lower alkylaminoalkyl, and lower 
heterocyclylalkyl; or wherein -NR 18 R 19 together form a 
heterocyclic ring of 5 to 7 atoms; or wherein R 16 and R 18 



5 5 to 7 atoms; wherein R 20 is lower alkyl; wherein R 21 ,- R 22 ,- 
R 25 , and R 26 are independently selected from hydrido, lower 
alkyl, lower cycloalkyl, lower cycloalkylalkyl , lower 
aminoalkyl , lower alkylaminoalkyl, lower hydroxyalkyl , 
lower alkoxyalkyl, lower aralkoxyalkyl, aryl, 

10 heterocyclyl, lower aralkyl, lower heterocyclylalkyl; or 
wherein -NR 21 R 22 together form a heterocyclic ring of 5 to 
7 atoms; or wherein -NR 25 R 26 together form a heterocyclic 
ring of 5 to 7 atoms; wherein R 24 is selected from lower 
alkyl, lower cycloalkyl, lower cycloalkylalkyl, lower 

15 alkylaminoalkyl, lower aralkoxyalkyl, lower alkoxyalkyl, 
aryl, lower aralkyl, heterocyclyl, and lower 
heterocyclylalkyl; and wherein R 27 is selected from 
hydrido, lower alkyl, lower cycloalkyl, lower 
cycloalkylalkyl, lower alkylaminoalkyl, lower aminoalkyl, 

20 lower carboxyalky 1 , lower aminocarbonylalkyl, lower 
hydroxyalkyl, lower aralkoxyalkyl, lower alkoxyalkyl, 
aryl, lower aralkyl, heterocyclyl , and lower 
heterocyclylalkyl; or a pharmaceuticaliy-acceptable salt 
or tautomer thereof. 

25 A more preferred class of compounds consists of 

those compounds of Formula I wherein R and R 2 are 
independently selected from hydrido, halo, lower 
alkyl, 



together form a saturated or partially unsaturated ring of 
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wherein R?- is a substituent selected from hydrido, lower 



hydrido, lower alkyl, lower alkylaminoalkyl, lower 
aralkyl, and lower heterocyclylalkyl; wherein R 4 is 
selected from hydrido, lower alkyl, lower cycloalkyl, . 
lower cycloalkylalkyl, aryl, heterocyclyl, lower aralkyl, 
lower heterocyclylalkyl, 



or wherein -NR 3 R 4 form a heterocyclic ring of 5 to 7 
members; wherein n is 0-6, inclusive; wherein R 5 and R 6 
are independently selected from hydrido, lower alkyl, 
lower cycloalkyl, lower cycloalkylalkyl, aryl, lower 
aralkyl, heterocyclyl, lower heterocyclylalkyl, lower 
alkylaminoalkyl, lower aralkylaminoalkyl , lower 
alkoxyalkyl, and lower aralkoxyalkyl; or wherein -NR 5 R 6 
form a heterocyclic ring of 5 to 7 members; wherein R 7 , R 12 
and R 23 are independently selected from hydrido, lower 
alkyl and lower aralkyl; wherein R 8 , R 9 and R 14 are 
independently selected from hydrido, lower alkyl, lower 
cycloalkyl, lower cycloalkylalkyl, lower haloalkyl, lower 
aminoalkyl, lower alkylaminoalkyl, lower carboxyalkyl , 
lower aminocarbonylalkyl, lower alkylaminocarbonylalkyl, 
lower hydroxyalkyl, lower alkoxyalkyl, lower 
aralkoxyalkyl, lower alkylsulfonylalkyl, lower 
alkylsulfinylalkyl, lower alkylthioalkyl , aryl, lower 
aralkyl, lower phenylalkenyl, heterocyclyl, and lower 
heterocyclylalkyl; or wherein -NR 8 R 9 form a heterocyclic 
ring of 5 to 7 members; wherein R 10 is selected from lower 
alkyl, lower haloalkyl, lower alkylaminoalkyl, lower 
carboxyalkyl, lower aminocarbonylalkyl, 
alkylaminocarbonylalkyl, lower aralkoxyalkyl, lower 
alkoxyalkyl, lower cycloalkyl, lower cycloalkylalkyl, 
lower alkylsulfonylalkyl, lower alkylsulfinylalkyl, lower 



alkoxy and lower alkyl; wherein R 3 is selected from 




alkylthioalkyl, aryl, lower aralkyl, heterocyclyl, and 
lower heterocyclylalkyl; wherein R 11 is lower alkyl; 
wherein R 13 is selected from amino, lower alkyl, lower 
alkylamino, lower alkylaminoalkyl and aryl; wherein R 15 is 
selected from hydrido, and lower alkyl; wherein R 16 is 
selected from hydrido, lower alkyl, lower cycloalkyl, 
lower cycloalkylalkyl, lower haloalkyl, lower 
guanidinylalkyl, lower carboxyalkyl, lower hydroxyalky 1 , 
lower alkoxyalkyl, lower aralkoxyalkyl, lower 
alkylthioalkyl, lower alkylsulf inylalkyl, lower 
alkylsulfonylalkyl, aryl, heterocyclyl, lower aralkyl, 
lower heterocyclylalkyl, 



or wherein R 15 and R 16 together form lower cycloalkyl or 
heterocyclyl; wherein R 17 is selected from hydrido, lower 
alkyl, lower cycloalkyl and lower aralkyl; wherein R 18 and 
R 19 are independently selected from hydrido, lower alkyl, 
lower alkenyl, lower cycloalkyl, lower cycloalkylalkyl, 
aryl, heterocyclyl, lower aralkyl, lower 
heterocyclylalkyl, lower alkylaminoalkyl, and lower 
heterocyclylalkyl; or wherein -NR 18 R 19 together form a 
saturated, partially unsaturated or unsaturated ring of 5 
to 7 atoms; or wherein R 16 and R 18 together form a 
saturated or partially unsaturated ring of 5 to 7 atoms; 
wherein R 20 is lower alkyl; wherein R 21 , R 22 , R 25 , and R 26 
are independently selected from hydrido, lower alkyl, 
lower cycloalkyl, lower cycloalkylalkyl,- lower aminoalkyl, 
lower alkylaminoalkyl, lower hydroxyalkyl , aryl, lower 
alkoxyalkyl, lower aralkoxyalkyl, heterocyclyl, lower 
aralkyl, lower heterocyclylalkyl; or wherein -NR 21 R 22 
together form a heterocyclic ring of 5 to 7 atoms; or 
wherein -NR 25 R 26 together form a heterocyclic ring of 5 to 




r23 

— R 20 -N^ ^OR 24 



R 21 



o 



14 



7 atoms; wherein R 24 is selected from lower alkyl, lower 
cycloalkyl, lower cycloalkylalkyl , lower alkylaminoalkyl , 
lower aralkoxyalkyl, lower alkoxyalkyl, aryl, lower 
aralkyl, heterocyclyl, and lower heterocyclylalkyl ; and 
wherein R 27 is selected from hydrido, lower alkyl, lower 
cycloalkyl, lower cycloalkylalkyl, lower alkylaminoalkyl, 
lower aminoalkyl, lower carboxyalkyl, lower 
aminocarbonylalkyl, lower hydroxyalkyl, lower 
aralkoxyalkyl, lower alkoxyalkyl, aryl, lower aralkyl, 
heterocyclyl, and lower heterocyclylalkyl; or a 
pharmaceutically-acceptable salt or tautomer thereof. 

An even more preferred class of compounds consists of 
those compounds of Formula I wherein R is a substituent 



selected from hydrido, halo, lower alkyl and 

R 7 

— R n -N^ a 



0 ; wherein R 1 is a substituent selected from 

hydrido, lower alkoxy and . lower alkyl; wherein R 2 .is a 
substituent selected from hydrido, halo, lower alkyl, 

R 7 R 8 R 8 R 7 

0 0 o 

R 7 R 12 R i2 

-R^-N 0 Q — R 13 -R n -N R» 

X ' * ' * * 

o oo oo 

? 7 R 7 

^ N Y Rl4 ' and — r11 *n^r 14 »" 

° 0 
wherein R 3 is selected from hydrido, lower alkyl, and 
lower aralkyl; wherein R 4 is selected from 



R» R 16 0 ■ R 15 R 16 0 8 



R 19 



R 1 * R 16 r is R 16 R« 

V 'n+l R • 'n+l Rl9 

or wherein -NR 3 R 4 form a heterocyclic ring of 5 to 7 
members; wherein n is 0-5, inclusive; wherein R 5 and r6 
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are independently selected from hydrido, lower alkyl, 
lower cycloalkyl, lower cycloalkylalkyl, aryl, lower 
aralkyl, heterocyclyl, .lower heterocyclylalkyl , lower 
alkylaminoalkyl, lower aralkylaminoalkyl, lower 
alkoxyalkyl, and lower aralkoxyalkyl; 
or wherein -NR 5 R 6 form a heterocyclic ring of 5 to 7 
members; wherein R 7 , R 12 and R 23 are independently selected 
from hydrido, lower alkyl and lower aralkyl; wherein R 8 , 
R 9 and R 14 are independently selected from hydrido, lower 
alkyl, lower cycloalkyl, lower cycloalkylalkyl, lower 
haloalkyl, lower aminoalkyl, lower alkylaminoalkyl, lower 
carboxyalkyl, lower aminocarbonylalkyl, lower 
alkylaminocarbonylalkyl, lower hydroxyalky 1 , lower 
alkoxyalkyl, lower aralkoxyalkyl, lower 
15 alkylsulfonylalkyl, lower alkylsulf inylalkyl, lower 

alkylthioalkyl, aryl, lower aralkyl, lower pheny lalkenyl , 
heterocyclyl, and lower heterocyclylalkyl; or wherein 
-NR 8 r9 form a heterocyclic ring of 5 to 7 members; wherein 
R 10 is selected from lower alkyl, lower haloalkyl, lower 
20 alkylaminoalkyl, lower carboxyalkyl, lower 

aminocarbonylalkyl , alkylaminocarbonylalkyl , lower 
aralkoxyalkyl, lower alkoxyalkyl, lower cycloalkyl, lower 
cycloalkylalkyl, lower alkylsulfonylalkyl, lower 
alkylsulfinylalkyl, lower alkylthioalkyl, aryl, lower 
25 aralkyl, heterocyclyl, and lower heterocyclylalkyl; 

wherein R 11 is lower alkyl; wherein R 13 is selected from 
amino, lower alkyl, lower alkylamino, lower 
alkylaminoalkyl and aryl; wherein R 15 is selected from 
hydrido, and lower alkyl; wherein R 16 is selected from 
hydrido, lower alkyl, lower cycloalkyl, lower 
cycloalkylalkyl, lower haloalkyl, lower guanidinylalkyl , 
lower carboxyalkyl, lower hydroxyalkyl, lower alkoxyalkyl, 
lower aralkoxyalkyl, lower alkylthioalkyl, lower 
alkylsulfinylalkyl, lower alkylsulfonylalkyl, aryl, 
35 heterocyclyl, lower aralkyl, lower heterocyclylalkyl, 
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or wherein R 15 and R 16 together form lower cycloalkyl or 
heterocyclyl; wherein R 17 is selected from hydrido, lower 
alkyl, lower cycloalkyl and lower aralkyl; wherein R 18 and 
R 19 are independently selected from hydrido, lower alkyl, 
lower alkenyl, lower cycloalkyl, lower cyclbalkylalkyl , 
aryl, heterocyclyl, lower aralkyl, lower 
heterocyclylalkyl, lower alkylaminoalkyl , and lower 
heterocyclylalkyl; or wherein -NR 18 R 19 together form a 
saturated, partially unsaturated or unsaturated ring of 5 
to 7 atoms; or wherein R 16 and R 18 together form a 
saturated or partially unsaturated ring of 5 to 7 atoms; 
wherein R 20 is lower alkyl; wherein R 21 , R 22 , R 25 , and R 26 
are independently selected from hydrido, lower alkyl, 
lower cycloalkyl, lower cycloalkylalkyl, lower aminoalkyl, 
lower alkylaminoalkyl, lower hydroxyalkyl, lower 
alkoxyalkyl, lower aralkoxyalkyl, lower aryl, 
heterocyclyl, lower aralkyl, lower heterocyclylalkyl; or 
wherein -NR 21 R 22 together form a heterocyclic ring of 5 to 
7 atoms; or wherein -NR 25 R 26 - together form a heterocyclic 
ring of 5 to 7 atoms; wherein R 24 is selected from lower 
alkyl, lower cycloalkyl, lower cycloalkylalkyl, lower 
alkylaminoalkyl, lower aralkoxyalkyl, lower alkoxyalkyl, 
aryl, lower aralkyl, heterocyclyl, and lower 
heterocyclylalkyl; and wherein R 27 is selected from 
hydrido, lower alkyl, lower cycloalkyl, lower 
cycloalkylalkyl, lower alkylaminoalkyl, lower aminoalkyl, 
lower carboxyalkyl, lower aminocarbonylalkyl , lower 
hydroxyalkyl, lower aralkoxyalkyl, lower alkoxyalkyl, 
aryl, lower aralkyl, heterocyclyl, and lower 
heterocyclylalkyl; or a pharmaceutically-acceptable salt 
or tautomer thereof. 

A class of compounds of particular interest consists 
of those compounds of Formula I wherein R is a substituent 
selected from hydrido, bromo, iodo, methyl and 
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0 ; wherein R 1 is a substituent selected from 

hydrido, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl', methoxy, ethoxy, propoxy, 
butoxy, and tert-butoxy; wherein R 2 is a substituent 
selected from hydrido, fluoro, chloro, bromo, iodo, 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, hexyl, 

R 7 R 8 r7 R 8 R 7 

oo o 
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^ n n^ r14 , and — R n -N-,R 14 ? 

0 0 
wherein R 3 is selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, benzyl, phenylethyl and 
diphenylmethyl ; wherein R 4 is selected from 

' . R 19 

R" R 16 RisR 15 R 18 

>^>- Rl 7' and ^VT< ig ; 
V 'n+l R V 'n+l Rl9 

or wherein -NR 3 R 4 form a heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, morpholino, piperazinyl and 
azepinyl; wherein n is 0-4, inclusive; wherein R 5 and R 6 
are independently selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cyclopropylmethyl , 
cyclobutylmethyl , phenyl, benzyl, furyl, thienyl, 
thiazolyl, pyrrolyl, furylmethyl, thienylethyl. 
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thiazoly Imethyl, pyrro ly Imethyl , methylaminomethyl, N,N- 
dimethylaminomethyl , N, N-dimethylaminoethyl , N,N- 
dime thy laminohexy 1 , N , N-die thy laminobuty 1 , 
benzylaminomethy 1 , methoxymethy 1 , methoxyethy 1 , 
ethoxy ethyl, methoxybutyl , methoxypropyl, and 
benzyloxymethyl; or wherein -NR 5 R 6 form a heterocyclic 
ring selected from pyrrolidinyl , piperidinyl, morpholino, 
piperazinyl and azepinyl; wherein R 7 , R 12 and R 23 are 
independently selected . from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, benzyl and phenylethyl; wherein R 8 , 
R 9 and R 14 are independently selected from hydrido, methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
tert-butyl, pentyl, hexyl, cyclopropyl, cyclobutyl, 
cyclopenty 1 , cyclohexyl , cyclopropy lpropyl , 
cyclobuty lethyl , cyclopenty Imethyl , cyclohexylmethyl , 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
trichloromethyl , pentaf luoroethyl, heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethyl , dif luoroethyl , 
dif luoropropyl, dichloroethyl and dichloropropyl , 
methylamino, ethylamino, propylamine N,N- 
dimethylaminomethy 1 , N , N-dimethylaminbethyl , N, N- 
dimethylaminopropyl , N , N-dimethy laminohexy 1 , N, N- 
diethylaminobutyl, N,N-diethylaminoethyl , N,N- 
diethylaminopropyl , carboxymethyl , carboxyethyl , 
carboxypropyl , aminocarbony Imethyl , N, N- 

dimethylaminocarbony Imethyl , hydroxymethy 1 , hydroxypropy 1 , 
methoxymethyl, methoxyethy 1 , ethoxyethyl, methoxybutyl, 
methoxypropyl , benzyloxymethyl , methylsulf ony Imethyl , 
methylsulf iny Imethyl, methyl thiomethyl , phenyl optionally 
substituted at a substitutable position with one or more 
substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
bromo, iodo, N, N-dimethylaminomethyl , N,N- 
dimethylaminohexy 1 , N, N-diethy laminobutyl , N , N- 
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dimethylaminoethyl , N, N-diethylaminoethyl , N, N- 
dimethylamino, and N,N-diethylamino, lower aralkyl 
selected from benzyl, naphthylmethyl , phenylethyl, and 
phenylisopropyl, wherein the phenyl ring is optionally 
substituted at a substitutable position with one or more 
substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
bromo, iodo, N, N-dimethylaminomethyl, N,N- 
dimethylaminohexyl, N, N-diethylaminobutyl , N, N- 
dimethylaminoethyl, N, N-diethylaminoethyl , N,N- 
dimethylamino, and N,N-diethylamino, lower phenylalkenyl 
selected from phenylethenyl, and phenylpropeny 1 , wherein 
the phenyl ring is optionally substituted at a 
substitutable position with one or more substituents 
selected independently from methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert -butyl, 
pentyl, hexyl, methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, tert-butoxy, amino, fluoro, chloro, bromo, iodo, 
N, N-dimethylaminomethy 1 , N, N-dimethylaminohexyl , N, N- 
diethylaminobutyl, N, N-dimethylaminoethyl , N,N- 
diethylaminoethyl, N, N-dimethylamino, and N,N- 
diethylamino, heterocyclyl selected from furyl, pyrrolyl, 
pyridyl, oxazolyl, pyrazolyl, isoxazolyl, thienyl, and 
thiazolyl, and lower heterocyclylalkyl_selected from 
thienylmethyl, morpholinylethyl , morpholinylmethyl, 
piperazinylethyl , piperdinylethyl , piperdinylmethyl , 
pyrrolidinylethyl, pyrrolidinylmethyl , pyrrolidihylpropyl , 
imidazolylethyl , oxazolylmethy 1 , thiazolylmethyl , 
furylmethyl, thienylethyl , and thiazolylmethyl, wherein 
the heterocyclyl moiety may be substituted at a 
substitutable position with a radical selected from 
fluoro, chloro, bromo, iodo, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, and hexyl; or wherein -NR 8 R 9 form a heterocyclic 
ring selected from pyrrolidinyl , piperidinyl, morpholinyl, 
piperazinyl and azepinyl; wherein R 10 is selected from 
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methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, cert -butyl, pentyl, hexyl, f luoromethyl , 
dif luoromethyl, trif luoromethyl, chloromethyl, 
dichloromethyl, trichloromethyl, trichloromethyl, 
pentafluoroethyl, heptaf luoropropyl , difluorochloromethyl, 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl, 
dichloroethyl end dichloropropyl , N, N-dimethylaminomethyl, 
N,N-dimethylaminoethyl, N,N-dimethylaminopropyl, N,N- 
dimethylaminohexyl, N, N-diethylaminoethyl , N,N- 
diethylaminopropyl , N,N-diethylaminobutyl, carboxymethyl, 
carboxyethyl, carboxypropyl , amino car bony lme thy 1, N,N- 
dimethylaminocarbonylmethyl , benzyloxymethyl , 
methoxymethyl, methoxy ethyl , ethoxyethyl, methoxybutyl , 
methoxypropyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl, cyclopropylpropyl, cyclobutylethyl, 
cyclopentylmethyl, cyclohexylmethyl , methylsulfonylmethyl, 
methylsulfinylmethyl, methylthiomethyl, phenyl optionally 
substituted at a substitutable position with one or more 
substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
bromo, iodo, N, N-dimethylaminomethyl, N,N- 
dimethylaminohexyl, N, N-diethylaminobutyl , N,N- 
dimethylaminoethyl, N, N-diethylaminoethyl , n,n- 
dimethylamino, and N,N-diethylamino, lower aralkyl 
selected from benzyl; phenethyl, naphthyl methyl , wherein 
the aryl ring is optionally substituted at a substitutable 
position with one or more substituents selected 
independently from methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, 
methylenedioxy, tert-butoxy, amino, fluoro, chloro, bromo, 
iodo, N, N-dimethylaminomethyl, N,N-dimethylaminoethyl, 
N,N-dimethylaminohexyl, N, N-diethylaminoethyl , N,N- 
diethylaminobutyl, N,N-dimethylamino, N,N-dimethylamino, 
and N,N-diethylamino, heterocyclyl selected from furyl, 
thienyl, and thiazolyl, and lower heterocyclylalkyl 



selected from thienylmethyl, morpholinylethyl, 
morpholinylmethyl, piperazinylethyl , piperdinylethyl , 
piperdinylmethyl , pyrrqlidinylethyl , pyrrolidinylmethyl , 
pyrrolidinylpropyl , imidazolylethyl , oxazolylmethyl , 
thiazolylmethyl, furylmethyl, thienylethyl f and 
thiazolylmethyl, wherein the heterocyclyl moiety may be 
substituted at a substitutable position with a radical 
selected from fluoro, chloro, bromo, iodo, methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, and hexyl; wherein R 11 is selected from 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, pentyl, and hexyl; wherein R 13 is selected 
from phenyl, amino, methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl N,N- 
dimethylaminomethyl , ■ N, N-dimethylaminoethyl , N, N- 
dimethylaminohexyl , N, N-diethylaminoethyl , N, N- 
diethylaminobutyl, N, N-dimethylamino, N,N-dimethylamino, 
and N,N-diethylamino; wherein R 15 is selected from 
hydrido, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, cert-butyl, pentyl, and hexyl; 
wherein R 16 is selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, hydroxymethyl , hydroxyethyl, 
hydroxypropyl , hydroxybutyl , mercaptoethy 1 , methoxymethyl , 
methoxyethyl , ethoxyethyl , methoxybutyl , methoxypropyl , 
phenylmethoxymethy 1 , aminomethyl , aminohexyl , aminobutyl , 
N, N-dimethylaminomethyl , N, N-dimethylaminoethyl , N, N- 
dimethylaminopropyl, N, N-dimethylaminohexyl , N,N- 
diethylaminopropyl , N, N-diethylaminobutyl , mercaptomethyl , 
methylthioethyl, met'hylsulf onylethyl , phenyl optionally 
substituted at a substitutable position with one or more 
substituents independently selected from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, hydroxy, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, fluoro, chloro, bromo, 
iodo, nitro, amino, N, N-dimethylaminomethyl , N,N- 
dimethylaminoethyl , N, N-dimethylaminopropyl , N, N- 
dimethylaminohexyl , N, N-diethylaminopropyl , n, N- 
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diethylaminobutyl, methylamino, and hexylamino, 
heterocyclyl selected from pyridyl, thienyl, morpholinyl , 
piperidinyl, indolyl, quinolinyl, pyrrolidinyl , furyl, 
oxazolyl, thiazolyl, imidazolyl, pyrazolyl, and 
5 isoxazolyl, optionally substituted at a substitutable 
position with one or more substituents independently 
selected from methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, methoxy, 
ethoxy, propoxy, butoxy, t ert -but oxy, fluoro, chloro, 
10 bromo, iodo, amino, oxo, N,N-dimethylamino, and N,N- 
diethylamino, lower aralkyl selected from benzyl, 
phenethyl and naphthylmethyl, wherein the aryl ring is 
optionally substituted at a substitutable position with 
one or more substituents independently selected from 
15 methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec -butyl, tert-butyl, pentyl, hexyl, hydroxy, methoxy, 
ethoxy, propoxy, butoxy, t ert -butoxy, fluoro, chloro, 
bromo, iodo, nitro, amino, methylamino, N,N- 
dimethylaminomethyl, N, N-dimethylaminoethyl , N, N- 
20 dimethylaminopropyl, N, N-dimethylaminohexyl , N,N- 

diethylaminopropyl , N, N-diethylaminobutyl , ethylamino , 
N,N-dimethylamino, N, N-dimethylamino, and N,N- 
diethylamino, lower heterocyclylalkyl selected from 
pyrrolidinylethyl, furylmethyl, pyrrolidinylmethyl, 
25 piperazinylmethyl , piperazinylethyl , imidazolylmethy 1 , 
indolylmethyl, morphoiinylmethyl , morpholinylethyl , 
quinolinylmethyl, thienylmethyl , thiazolylethyl and 
thiazolylmethyl, wherein the heterocyclyl moiety may be 
substituted at a substitutable position with a radical 
selected from fluoro, chloro, bromo, iodo, methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, and hexyl, 
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or wherein R 15 and R 16 together form a ring selected from 
cyclopropyl, cyclobutyl, cyclopentyl and cyclohexyl; 
wherein R 17 is selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, and benzyl; wherein R 18 and R 19 "are 
independently selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, butenyl, propenyl, N,N- 
dimethy laminomethyl , N , N-dimethylaminoethyl , N, N- 
dimethylaminopropyl, N,N-dimethylaminohexyl, N,N- 
diethylaminopropyl , N, N-diethylaminobutyl , butenyl , 
phenyl, pyridyl, thienyl, morpholinyl, piperidinyl, 
indolyl, quiriolinyl, pyrrolidinyl, furyl, oxazolyl, 
thiazolyl, imidazolyl, pyrazolyl, isoxazolyl, benzyl, 
phenethyl, lower heterocyclylalkyl selected from 
furylmethyl, thienylmethyl, morpholinylethyl, 
piperaziny lethyl , piperdinylethyl , pyrrolidinylethyl , 
pyrrol idinylprcpyl , imidazolylethyl , oxazolylmethyl , and 
thiazolylmethyl, wherein the heterocyclyl moiety may be 
substituted at a substitutable position with a radical 
selected from fluoro, chloro, bromo, iodo, methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, methylaminomethyl , methylaminohexyl , 
ethylaminobutyl , N, N-dimethy laminomethyl , N, N*- 
dimethylaminoethyl, N, N-dimethylaminohexyl, and N,N- 
di ethylaminobutyl; or wherein -NR 18 R 19 together form a 
ring selected from piperazinyl, piperidinyl, pyrrolidinyl, 
azepinyl and morpholinyl, wherein the ring is optionally 
substituted at a substitutable position with one or more 
substituents independently selected from fluoro, chloro, 
bromo, iodo, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, terc-butyl, pentyl, and hexyl; or 
wherein R 16 and R 18 together form a ring selected from 2- 
oxo-pyrrolidinyl and 2-oxo-piperidinyl; wherein R 20 is 
selected from methyl, ethyl, n-propyl f isopropyl, n-butyl, 
isobutyl, sec-butyl, pentyl, and hexyl; wherein R 21 , R 22 , 
R 25 , and R 26 are independently selected from hydrido, 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
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sec -butyl, tert-butyl, pentyl, hexyl, propenyl, butenyl, 
phenyl optionally substituted at a substitutable position 
with one or more subsLituents selected independently from 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, hexyl, methoxy, ethoxy/ 
propoxy, isopropoxy, butoxy, tert-butoxy, amino, fluoro, 
chloro, bromo, iodo, N,N-dimethylaminomethyl, N,N- 
dimethylaminohexyl , N, N-diethylaminobutyl , N,N- 
dimethylaminoethyl, N, N-diethylaminoethyl , N,N- 
dimethylamino, and N,N-diethylamino , pyridyl, thienyl, 
morpholinyl, piperidihyl, indolyl, quinolinyl, 
pyrrolidinyl, furyl, oxazolyl, thiazolyl, imidazolyl, 
pyrazolyl, and isoxazolyl, benzyl, phenethyl, lower 
heterocyclylalkyl selected from furylmethyl, 
thienylmethyl, morpholinylethyl , piperazinylethyl , 
piperdiny lethyl , pyrrolidiny lethyl , pyrrolidiny lpropyl , 
imidazolylethyl, oxazolylmethyl, and thiazolylmethyl, 
wherein the heterocyclyl moiety may be substituted at a 
substitutable position with a radical selected from 
fluoro, chloro, bromo, iodo, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, hexyl, methylaminomethyl , methylaminohexyl , 
ethy laminobuty 1 , N, N-dimethy iaminomethyl , N , N- 
dimethylaminoethyl, N, N-dimethylaminohexyl , and N,N- 
diethylaminobutyl; or wherein -NR 21 R 22 together form a 
ring selected from piperazinyl, piperdinyl, pyrrolidinyl , 
azepinyl and morpholinyl; or wherein -NR 25 R 25 together 
form a ring selected from piperazinyl, piperdinyl, 
pyrrolidinyl, azepinyl and morpholinyl; wherein R 24 is 
selected from methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, N,N- 
dimethylaminomethyl, n, N-dimethy laminoethyl , N,N- 
dimethylaminopropyl, N, N-dimethylaminohexyl , N,N- 
diethylaminopropyl, N, N-diethylaminobutyl , methoxymethyl , 
methoxyethyl, ethoxyethyl, methoxybutyl , methoxypropyl , 
benzyloxyethyl, benzyloxymethyl , cyclopropyl, cyclobutyl, 
cyclopentyl , cyclohexyl , cyclopropylmethyl , 
cyolobutyimethyl, cyclopenty lethyl , cyclohexy lpropyl , 
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phenyl optionally substituted at a substitutable position 
with one or more substituents selected independently from 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec -butyl, tert-butyl, pentyl, hexyl, methoxy, ethoxy, 
5 propoxy, isopropoxy, butoxy, tert-butoxy, amino, fluoro, 
chloro, bromo, iodo, N , N-dime thy laminomethyl , N,N- 
dimethylaminohexyl , N , N-diethy laminobutyl , N, N- 
dimethylaminoethyl , N, N-diethy laminoe thy 1 , N, N- 
dimethylamino, and N, N-diethylamino, heterocyclyl selected 

10 from pyridyl, thienyl, morpholinyl, pyrimidyl, indolyl, 
isoquinoly 1 , quinoly 1 , tetrahydroquinolinyl , piperidinyl , 
pyrrolidinyl, furyl, oxazolyl, thiazolyl, imidazolyl, 
pyrazolyl, and isoxazolyl, wherein the heterocyclyl is 
optionally substituted at a substitutable position with 

15 one or more sul stitiients selected independently from lower 
alkyl, lower alkoxy, amino, halo, lower dialkylaminoalkyl, 
and lower dialkylamino, lower aralkyl selected from 
benzyl, phenethyl, and naphthylmethyl, wherein the aryl 
ring is optionally substituted at a substitutable position 

20 with one or more substituents selected independently from 
methyl, ethyl, n-propyl, isopropyl ,. n-butyl , isobutyl, 
sec-butyl, tert-butyl, pentyl, hexyl, methoxy, ethoxy, 
propoxy, butoxy, methylenedioxy , tertr-butoxy , amino, 
fluoro, chloro, bromo, iodo, N, N-dimethylaminomethyl , N,N- 

25 dimethylaminoethyl , N, N-dime thylaminopropyl, N, N- 
dimethylaminohexyl , N, N- die thylaminopropyl , N,N- 
diethylaminobutyl, N, N-dime thylamino, and N,N- 
diethylamino, and lower heterocyclylalkyl selected from 
furylmethyl, pyrrolidinylmethyl , quinolinylmethyl , 

30 piperazinylmethyl , imidazolylmethyl , indolylmethyl , 

morpholinylmethyl, thienylmethyl, and thiazolylmethyl , 
wherein the heterocyclyl moiety may be substituted at a 
substitutable position with a radical selected from 
fluoro, chloro, bromo, iodo, methyl, ethyl, n-propyl, 

35 isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, and hexyl; and wherein R 27 is selected from 
hydrido, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec -butyl, tert-butyl, pentyl, hexyl, 
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trif luoromethyl , N , N-dime thy laminomethy 1 , N , N- 
dime thy 1 amino ethyl , N, N-dimethylaminopropyl , N, N- 
dimethylaminohexyl , N, N-diethylaminopropy 1 , N, N- 
diethylaminobuty 1 , hydroxyme thyl , hydroxyethyl , 
5 hydroxypropyl, hydroxybutyl, methoxymethyl , methoxyethyl , 
ethoxyethyl , methoxybuty 1 , methoxypropy 1 , 
phenylmethoxym^thyl , benzy loxyethyl , aminomethy 1 , 
aminohexyl , aminobutyl , carboxy ethyl , carboxypropyl , 
carboxymethyl, cyclopropyl, cyclobutyl, cyclopentyl, 

10 cyclohexyl, cyclopropylmethyl, cyclobutylmethyl, 

cyclopentylethyl, cyclohexylpropyl, phenyl optionally 
substituted at a substitutable position with one or more 
substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 

15 butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 

isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
bromo, iodo, N, N-dime thy laminomethyl , N,N- 
dimethylaminohexyl, N,N-diethylaminobutyl, N,N- 
dime thy laminoe thyl , N, N-diethylaminoethyl , N, N- 

20 dimethylamino, and N, N-diethylamino , heterocyclyl selected 
from pyridyl, thienyl, morpholinyl, pyrimidyl, indolyl, 
isoquinolyl , guinolyl , tetrahydroquinolinyl , piperidinyl , 
pyrrolidinyl, furyl, oxazolyl, thiazolyl, imidazolyl, 
pyrazolyl, and isoxazolyl, wherein the heterocyclyl is 

25 optionally substituted at a substitutable position with 

one or more substituents selected independently from lower 
alkyl, lower alkoxy, amino, halo, lower dialkylaminoalkyl , 
and lower dialkylamino, lower aralkyl selected from 
benzyl, phenethyl, and naphthylmethyl , wherein the aryl 

30 ring is optionally substituted at a substitutable position 
with one or more substituents selected independently from 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec -butyl, tert -butyl, pentyl, hexyl, methoxy, ethoxy, 
propoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 

35 bromo, iodo, N, N-dimethylaminomethyl , N,N- 

dimethylaminoethyl , N, N-dimethylaminopropyl , N, N- 
dimethylaminohexyl, N, N-diethylaminopropy 1 , n,N- 
diethylaminobutyl, N, N-dimethylamino , and N,N- 
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diethylamino, and lower heterocyclylalkyl selected from 

f ury Imethy 1 , pyrrolidinylmethyl , quinoliny Imethy 1 , 

piperazinylmechyl , imidazoly Imethy 1 , indoly Imethy 1 , 

morpholiny Imethy 1 , thienylmethyl, and thiazolylmethyl , 

5 wherein the heterocyclyl moiety- may be substituted at a 

substitutable position with a radical selected from 

fluoro, chloro, bromo, iodo, methyl, ethyl, n-propyl, 

isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 

pentyl, and hexyl; or a pharmaceutically-acceptable salt 

10 or tautomer thereof. 

Another more preferred class of compounds consists of 

those compounds of Formula I wherein R is a substituent 

selected from hydrido, halo, lower alkyl and 
R 7 

0 ; wherein R 1 is a substituent selected from 

15 hydrido, lower alkoxy and lower alkyl; wherein R 2 is a 
substituent selected from hydrido, halo, lower alkyl, 

R 7 R 8 • R 7 R 8 R 7 

o o o 

R 7 R i2 R 12 

-R X1 -N O c — N R" -Rll-M R» 

T ' * ' * *~ 

0 0 0 0 0 



R' 



R # 



20 0 O 

wherein R 3 is selected from hydrido, lower alkyl, and 
lower aralkyl; wherein R 4 is selected from hydrido, lower 
alkyl, lower cycloalkyl, lower cycloalkylalkyl , aryl, 
heterocyclyl, lower aralkyl and lower heterocyclylalkyl ; 

25 or wherein -NR 3 R 4 form a heterocyclic ring of 5 to 7 

members; wherein n is 0-5, inclusive; wherein R 5 and R 6 
are independently selected from hydrido, lower alkyl, 
lower cycloalkyl, lower cycloalkylalkyl, aryl, lower 
aralkyl, heterocyclyl, lower heterocyclylalkyl, lower 

30 alkylaminoalkyl, lower aralkylaminoalkyl, lower 

alkoxyalkyl, and lower aralkoxyalkyl ; or wherein -NR 5 R 6 
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form a heterocyclic ring of 5 to 7 members; wherein R 7 and 
R 12 are independently selected from hydrido, lower alkyl 
and lower aralkyl; wherein R 8 , R 9 and R 14 are independently 
selected from hydrido, lower alkyl, lower cycloalkyl, 
5 lower cycloalkylalkyl , lower haloalkyl, lower aminoalkyl, 
lower alkylaminoalkyl, lower carboxyalkyl , lower 
aminocarbonylalkyl , lower alkylaminocarbonylalkyl , lower 
hydroxyalkyl, lower alkoxyalkyl, lower aralkoxyalkyl , 
lower alkylsulfonylalkyl, lower alkylsulf inylalkyl , lower 

10 alkylthioalkyl, aryl, lower aralkyl, lower phenylalkenyl, 
heterocyclyl, and lower heterocyclylalkyl ; or wherein 
-NR 8 R 9 form a heterocyclic ring of 5 to 7 members; wherein 
R 10 is selected from lower alkyl, lower haloalkyl, lower 
alkylaminoalkyl, lower carboxyalkyl , lower 

15 aminocarbonylalkyl, alkylaminocarbonylalkyl, lower 

aralkoxyalkyl, lower alkoxyalkyl, lower cycloalkyl, lower 
cycloalkylalkyl, lower alkylsulfonylalkyl, lower 
alkylsulf inylalkyl, lower alkylthioalkyl, aryl, lower 
aralkyl, heterocyclyl, and lower heterocyclylalkyl; 

20 wherein R 11 is lower alkyl; and wherein R 13 is selected 
from amino, lower alkyl, lower alkylamino, lower 
alkylaminoalkyl and aryl; or a pharmaceutically- 
acceptable salt or tautomer thereof. 

A class of compounds of particular interest consists 

25 of those compounds of Formula I wherein R is a substituent 

selected from hydrido, bromo, iodo, methyl and 
R 7 

0 ; wherein R 1 is a substituent selected from 

hydrido, methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, tert-butyl, methoxy, ethoxy, propoxy, 
30 butoxy, and tert-butoxy; wherein R 2 is a substituent 
selected from hydrido, fluoro, chloro, bromo, iodo, 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert-butyl, pentyl, hexyl, 
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R 7 R 8 R 7 R 3 R? 

V R 9 • ' V R 9 . £ R ' 

0 0 0 

R 7 R" R 12 

-R»-N 0. -N. S .R 13 "R 1 ^ R 13 

0 0 0 0 0 



I 7 



R' 



^ N Y R f and -R n -N Y R 14 ? 
0 0 
wherein R 3 is selected from hydrido, methyl, ethyl, n- 
5 propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, benzyl, phenylethyl and 
diphenylmethyl ; wherein R 4 is selected from hydrido, 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, tert -butyl, pentyl, hexyl, cyclopropyl, 
10 cyclobutyl, cyclopentyl, cyclohexyl, cyclopropylmethyl, 
cyclobutylmethyl , cyclopentylethy 1 , cyclohexylpropy 1 , 
phenyl optionally substituted at a substitutable position 
with one or more substituents selected independently from 
fluoro, chloro, iodo, bromo, nitro, methyl, ethyl, n- 
15 propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, lower alkoxy, N, N- 
dimethylaminoethyl , N, N-dimethylaminohexyl , N, N- 
diethylaminobutyl, N, N-dimethylaminoethoxy , N,N- 
dimethylaminohexyloxy , and N, N-diethylaminobutoxy , lower- 
20 aralkyl selected from benzyl, naphthylmethyl, phenylethyl, 
and phenyl isopropyl, wherein the phenyl ring is optionally 
substituted at a substitutable position with one or more 
substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
25 butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 

isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
bromo, iodo, N,N-dimethylaminomethyl, N,N- 
dimethylaminohexyl, N, N-diethylaminobutyl , N,N- 
dimethylaminoethyl , N, N-diethylaminoethyl , N, N- 
30 dimethylamino, and N, N-diethylamino, heterocyclyl selected 
from methylpiperidinyl , methylazabicyclooctanyl , 
morpholinyl, pyrrolidinyl , and piperazinyl, phenylmethyl, 



30 



phenylethyl, and lower heterocyclylalkyl selected from 
pyridy lmethy 1 , pyridylethyl , f urylmethyl , thieny lmethy 1 , 
and thiazolylmethyl, where the heterocyclic rings are 
optionally substituted at a substitutable position with 
one or more substituents selected independently from 
fluoro, chloro, iodo, bromo, nitro, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, lower alkoxy, N,N- 
dimethylaminoethyl, N, N-dimethylaminohexyl, N,N- 
diethylaminobutyl, N,N-dimethylaminoethoxy , N,N- 
dime thy laminohexyloxy, and N,N-diethylaminobutoxy ; or 
wherein -NR 3 R 4 form a heterocyclic ring selected from 
pyrrolidinyl, piperidinyl, morpholino, piperazinyl and 
azepinyl; wherein n is 0-4, inclusive; wherein R 5 and R 6 
are independently selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, cyclopropyl, cyclobutyl, 
cyclopentyl , cyclohexy 1 , cyclopropylmethyl , 
cyclobutylmethyl, phenyl, benzyl, furyl, thienyl, 
thiazolyl, pyrrolyl, f urylmethyl, thienylethyl , 
thiazolylmethyl , pyrroly lmethy 1 , methylaminomethyl , N , N- 
dimethylaminomethyl , N , N-dimethylaminoethyl , N, N- 
dimethylaminohexyl, N, N 1 diethylaminobutyl, 
benzylaminomethyl , methoxymethyl , methoxyethyl , 
ethoxyethyl, methoxybutyl , methoxypropyl, and 
benzyloxymethyl ; or wherein -NR 5 R 6 form a heterocyclic 
ring selected from pyrrolidinyl, piperidinyl, morpholino, 
piperazinyl and azepinyl; wherein R 7 and R 12 are 
independently selected from hydrido, methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, benzyl and phenylethyl; wherein R 8 , 
R 9 and R 14 are independently selected from hydrido, methyl, 
ethyl, n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, 
cere-butyl, pentyl, hexyl, cyclopropyl, cyclobutyl, 
cyclopentyl, cyclohexyl, cyclopropylpropyl, 
cyclobutylethyl , cyclopentylmethyl , cyclohexy lmethy 1 , 
f luoromethyl , dif luoromethyl , trif luoromethyl , 
chloromethyl, dichloromethyl , trichloromethyl, 
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trichloromethy 1 , pentaf luoroethyl , heptaf luoropropyl , 
dif luorochloromethyl , dichlorof luoromethyl , dif luoroethyl , 
dif luoropropyl, dichloroethyl and dichloropropyl , 
methylamino, ethylamino, propylamino, N,N- 
5 dimethylaminomethyl , N,N-dimethylaminoethyl , N,N- 
dimethylaminopropyl , N, N-dimethylaminohexyl , N, N- 
diethylaminobuty 1 , N, N-diethylaminoethyl , N, N- 
diethylaminopropyl , carboxymethyl , carboxyethyl , 
carboxypropyl , aminocarbony lmethy 1 , N, N- 

10 dimethylaminocarbony lmethy 1 , hydroxymethy 1 , hydroxypropyl , 
methoxymethyl , methoxy ethyl , ethoxy ethyl, methoxybutyl, 
methoxypropyl, benzyloxymethyl , methylsulfonylmethyl, 
methylsulf inylmethyl, methylthiomethyl, phenyl optionally 
substituted at a substitutable position with one or more 

15 substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec -butyl, tert- 
butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
bromo, iodo, N, N-dimethylaminomethyl , N, N- 

20 dimethylaminohexyl, N, N-diethylaminobutyl , N, N- 
dimethylaminoethy 1 , N, N-diethylaminoethyl , N, N- 
dimethylamino, and N, N-diethylamino , lower aralkyl 
selected from benzyl, naphthylmethyl, phenylethyl, and 
phenyl isopropyl, wherein the phenyl ring is optionally 

25 substituted at a substitutable position with one or more 
substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl , isobutyl, sec-butyl, tert- 
butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 

30 bromo, iodo, N, N-dimethylaminomethyl , N,N- 

dimethylaminohexyl , N, N-diethylaminobutyl , N, N- 
dimethylaminoethyl, N, N-diethylaminoethyl , N,N- 
dimethylamino, and N, N-diethylamino, lower phenylalkenyl 
selected from phenylethenyl , and phenylpropenyl , wherein 

35 the phenyl ring is optionally substituted at a 

substitutable position with one or more substituents 
selected independently from methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
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pentyl, hexyl, methoxy, ethoxy, propoxy, isopropoxy, 
butoxy, tert-butoxy , amino, fluoro, chloro, bromo, iodo, 
N, N-dimethylaminomethy 1 , N, N-dimethylaminohexyl , N,N- 
diethylaminobutyl, N, N-dimethylaminoethyl , N f N- 
" diethylaminoethyl, N, N-dimethylamino, and N,N- 
diethylamino, heterocyclyl selected from furyl, pyrrolyl, 
pyridyl, oxazolyl, pyrazolyl, isoxazolyl, thienyl, and 
thiazolyl, and lower heterocyclylalkyl selected from 
thienylmethyl, morpholinylethyl , morpholinylmethyl , 
piperazinylethyl, piperdinylethyl, piperdinylmethyl, 
pyrrolidinylethyl, pyrrolidinylmethyl, pyrrolidinylpropyl, 
imidazolylethyl, oxazolylmethyl, thiazolylmethyl, 
furylmethyl, thienylethyl , and thiazolylmethyl, wherein 
the heterocyclyl moiety may be substituted at a 
substitutable position with a radical selected from 
fluoro, chloro, bromo, iodo, methyl, ethyl, n-propyl, 
isopropyl, n-butyl, isobutyl, sec-butyl, tert-butyl, 
pentyl, and hexyl; or wherein -NR 8 R 9 form a heterocyclic 
ring selected from pyrrolidinyl , piperidinyl, morpholinyl, 
piperazinyl and azepinyl; wherein R 10 is selected from 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec -butyl, tert -butyl, pentyl, hexyl, f luoromethyl , 
dif luoromethyl , trif luoromethyl , chloromethyl, 
dichloromethyl , trichloromethy 1 , trichloromethy 1 , 
pent af luoroethyl , hepcaf luoropropyl , dif luorochloromethyl , 
dichlorof luoromethyl, dif luoroethyl , dif luoropropyl , 
dichloroethyl and dichloropropyl , N , N-dimethy laminomethy 1 , 
N, N-dimethylaminoethyl , N, N-dimethy laminopropyl , N, N- 
dimethylaminohexyl, N, N-diethylaminoethyl , N,N- 
diethylaminopropyl, N, N-diethylaminobutyl , carboxymethyl, 
carboxyethyl, carboxypropyl , aminocarbonylmethyl , n,N- 
dimethylaminocarbonylmethyl , benzyloxymethyl , 
methoxymethyl, methoxyethyl , ethoxyethyl, methoxybutyl , 
methoxypropyl, cyclopropyl, cyclobutyl, cyclopentyl, 
cyclohexyl , cyclopropylpropy 1 , cyclobutylethyl , 
cyclopentylmethyl, cyclohexylmethyl , methylsulf onylmethyl, 
methylsulf inylmethyl, methyl thiomethyl, phenyl optionally 
substituted at a substitutable position with one or more 
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substituents selected independently from methyl, ethyl, n- 
propyl, isopropyl, n-butyl, isobutyl, sec-butyl, terc- 
butyl, pentyl, hexyl, methoxy, ethoxy, propoxy, 
isopropoxy, butoxy, tert-butoxy, amino, fluoro, chloro, 
5 bromo, iodo, N,N-dimethylaminomethyl, N,N- 

dimethylaminohexyl, N, N-diethylaminobutyl, N,N- 
dimethylaminoer hyl, N, N-diethylaminoethyl, N,N- 
dime thy lamino, and N,N-diethylamino, lower aralkyl 
selected from benzyl, phenethyl, naphthylmethyl, wherein 

10 the aryl ring is optionally substituted at a substitutable 
position with one or more substituents selected 
independently from methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl, 
methoxy, ethoxy, propoxy, isopropoxy, butoxy, 

15 methylenedioxy, t ere '-butoxy, amino, fluoro, chloro, bromo, 
iodo , N, N-dimethylaminomethy 1 , N, N-dimethylaminoethyl , 
N,N-dimethylaminohexyl, N,N-diethylaminoethyl, N,N- 
diethylaminobutyl, N,N-dimethy lamino, N,N-dimethy lamino, 
and N,N-diethylamino, heterocyclyl selected from furyl, 

20 thienyl, and thiazolyl, and lower heterocyclylalkyl 
selected from thienylmethyl, morpholinylethyl, 
morpholinylmethyl, piperazinylethyl , piperdinylethyl, 
piperdinylmethyl , pyrrolidinylethyl , pyrrol idinylmethyl , 
pyrrolidinylpropyl , imidazoly lethyl , oxazolylmethyl , 

25 thiazolylmethyl, f urylmethyl , thienylethyl , and 

thiazolylmethyl, wherein the heterocyclyl moiety may be 
substituted at a substitutable position with a radical 
selected from fluoro, chloro, bromo, iodo, methyl, ethyl, 
n-propyl, isopropyl, n-butyl, isobutyl, sec-butyl, tert- 

30 butyl, pentyl, and hexyl; wherein R 11 is selected from 
methyl, ethyl, n-propyl, isopropyl, n-butyl, isobutyl, 
sec-butyl, pentyl, and hexyl; and wherein R 13 is selected 
from phenyl, amino, methyl, ethyl, n-propyl, isopropyl, n- 
butyl, isobutyl, sec-butyl, tert-butyl, pentyl, hexyl N,N- 

35 dime thy laminomethyl, N, N-dimethylaminoethyl , N,N- 
dimethylaminohexyl , N, N-diethy laminoethy 1 , N, N- 
diethylaminobutyl, N,N-dimethy lamino, N,N-dimethy lamino, 
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and N,N-diethylamino; or a pharmaceutically-acceptable 
salt or tautomer thereof. 

Within Formula I there is a subclass of compounds of 
high interest represented by Formula II: 




wherein R 28 is selected from (a) amino optionally 
substituted with one or two radicals selected from alkyl, 
10 aralkyl, heterocyclylalkyl, heterocyclyl , and aryl, and 
(b) amino acid residues and derivatives thereof; 

wherein R 29 is selected from hydrido, alkyl, halo, 

-V R3 ° - *r..-S y *" and Atf*" : 
0 o o 

wherein R 30 is selected from alkyl, alkoxy, 
15 alkyl amino, carboxyalkyl , alkoxyalkyl, alkylaminoalkyl , 
cycloalkyl, heterocyclyl, heterocyclylalkyl, aralkyl, 
aralkoxy, aryloxy, cycloalkyldxy , arylamino, aralkenyl, 
heterocyclylalkoxy , alkylaminoalkoxy , 

alkylaminoalkylamino, heterocyclylalkylamino, N-aryl-N- . 

20 alkyiamino, and N-aralkylamino; wherein R 31 is alkyl; 

wherein R 32 is selected from alkyl and aryl; and wherein 
R 33 is selected from hydrido, halo and alkyl; or a 
pharmaceutically-acceptable salt thereof. 

An even more preferred class of. compounds consists of 

25 those compounds of Formula II wherein R 28 is selected from 
(a) amino optionally substituted with one or two radicals 
selected from lower alkyl, lower aralkyl, lower 
heterocyclylalkyl, heterocyclyl, and aryl, wherein R 24 is 
selected from hydrido, lower alkyl, halo, 

>Y R3 ° . ^.i.R" and ><* M ; 
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wherein R 30 is selected from lower alkyl, lower alkoxy, 
lower alkylamino, lower carboxyalkyl, lower alkoxyalkyl, 
lower alkylaminoalkyl,. lower cycloalkyl, heterocyclyl , 
lower heterocyc_ylalkyl, lower heterocyclylalkoxy , lower 
5 aralkenyl, lower aralkyl, lower aralkoxy, phenyloxy, 
phenylamino, lower cycloalkyloxy , lower N-phenyl-N- 
alkylamino, lower alkylaminoalkoxy , lower 
alkylaminoalkylamino, lower heterocyclylalkylamino, and 
lower N-aralkylamino; wherein R 31 is lower alkyl; wherein 
10 R 32 is selected from lower alkyl and aryl; and wherein R 33 
is selected from hydrido and lower alkyl; or a 
pharmaceutically-acceptable salt thereof. 

A family of specific compounds of particular interest 
within Formulas I and II consists of compounds and 
15 pharmaceutically-acceptable salts thereof as follows: 
aS- [ (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) amino] -4- 

methoxy-N-methyl-N- ( phenylmethyl )benzenepropanamide; 
1, 1-dimethylethyl [2- [ [2- (dimethyl amino) -IS- [ (4- 

iodophenyl) methyl] -2-oxoethyl] amino] -5-methyl-4-oxo-4H- 
20 3 , l-benzoxazin-6-yl] carbamate; 

1, 1-dimethylethyl [2- [ [IS- [ ( 4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5-methyl- 
4-oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
I, 1-dimethylethyl [2-[ [2- (diethylamino) -2-oxo-lS- 
25 (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H>3 , 1- 

benzoxa z in- 6 -y 1 ] carbamate ; 
1, 1-dimethylethyl [5-methyl-2- [ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- [ [4- [2- (1- 
pyrrolidiny 1 ) ethoxy ] phenyl ] methyl ] ethyl ] amino ] - 4 -oxo- 
30 4H-3 , l-benzoxazin-6-yl] carbamate; 

1, 1-dimethylethyl [2- [ [IS- [ ( 4 -methoxyphenyl ) methyl] -2-oxo- 
2- [ [ (2-pyridinyl ) methyl] amino] ethyl] amino] -5-methyl-4- 
oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
1 , 1-dimethylethyl [ 2 - [ [ IS - [ ( 4 -methoxyphenyl ) methyl ] -2 -oxo- 
35 2-( [2- (2-pyridinyl) ethyl] amino] ethyl] amino] -5-methyl-4- 

oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 



1,1-dimethylethyl [2-[ [2- [ethyl (phenylmethyl ) amino] -1S- 
[ ( 4 -methoxyphenyl) methyl] -2 -oxoethyl] amino] -5-methyl-4- 
oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 

1, 1 -dime thy lethyl [5-methyl-2- [ [2- 

[ methyl (phenylmethyl) amino] -2-oxo-lS- 

( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] carbamate; 

1 , 1 -dime thy lethyl [2- [ [2- [ ethyl (phenylmethyl ) amino ] -2 -oxo- 

1S- (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6-yl] carbamate; 
1, 1-dimethylethyl [ [2- t [IS- [ ( 4-me t hoxypheny 1) methyl] -2- 

oxo-2- (1-pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H- 

3 , 1-benzoxazin- 6 -yl] methyl] carbamate; 
1 , 1-dimethylethyl [ [ 2 - [ [ IS- [ ( 4 -methoxyphenyl ) methyl ] -2 - ( 4 - 

morpholinyl) -2-oxoethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6 -yl ] methyl ] carbamate ; 
1 , 1-dimethylethyl [ [ 2 - [ [ IS - [ ( 4 -methoxyphenyl ) methyl ] -2 - 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl- 

4-oxo-4H-3 , l-benzoxazin-6-yl]methyl] carbamate; 
1, 1-dimethylethyl [ [5-methyl-2- [ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

(phenylmethyl ) ethyl ] amino] -4 -oxo-4H-3 , l-benzoxazin-6 - . 

yl] methyl ] carbamate; 
1,1-dimethylethyl [ [2- [ [lS-[ (4 -methoxyphenyl) methyl] -2- 

oxo-2- (1-pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-8-yl] methyl] carbamate; 
1,1-dimethylethyl [ [2- [ [2- [ethyl (phenylmethyl) amino] -2- 

oxo-lS- (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H- 

3, 1-benzoxazin- 6 -yl] methyl] carbamate ; 
1,1-dimethylethyl [ [ 5-methyl-2- [ [2- (methylphenylamino) -2- 

oxo-lS- (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-6-yl]methyl] carbamate; 
1,1-dimethylethyl [ [2- (ethylphenylamino) -2-oxo-lS- 

( phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- ' 

benzoxazin- 6 -yl ] methyl ] carbamate ; 
1 , 1-dimethylethyl ( [ 2 - [ [ 2 - [ ethyl (phenylmethyl ) amino ] - IS - 

( (4 -methoxyphenyl) methyl] -2-oxoethyl] amino] -5-methyl-4- 

oxo-4K-3, l-benzoxazin-6-yl]methyl] carbamate; 



1. 1-dimethylethyl [ [2- [ [IS- [ ( 4 -chlorophenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl ] amino] -5-methyi 
4-oxo-4H-3 , l-benzox£Lzin-6-yl] methyl] carbamate; 

1 , 1-dimethylethyl [ [ 2- [ [ IS- [ ( 4 -methoxyphenyi ) methyl ] -2 - 
[methyl (2 -phenyl ethyl) amino] -2-oxoethyl] amino] -5- 

methyl -4 -oxo-4K-3 , l-benzoxazin-6-yl ] methyl] carbamate ; 
1, 1-dimethylethyl [ [2-[ [2-[ { 4 -chlorophenyl ) methylamino ] - 

IS- [ (4 -methoxyphenyi) methyl] -2-oxoethyl] amino] -5- 

methy 1 - 4 -oxo - 4H- 3 , 1 -benzoxaz in- 6 -yl ] methyl ] carbamate ; 
1, 1-dimethylethyl [ [5 -methyl -2- [ [2- [methyl [ (3- 

pyridinyl) methyl] amino] -is- (phenylmethyl) -2- 

oxoe thy 1] amino] -4-oxo-4H-3 , l-benzoxazin-6- 

yl] methyl] carbamate ; 
1, 1-dimethylethyl [ [2- [ [IS- [ (4 -methoxyphenyi) methyl] -2- (4 

methylphenylamino)' -2-oxoethyl] amino] -5-methyl-4-oxo-4H 

3 , 1-benzoxazin- 6 -yl] methyl] carbamate ; 
1. 1-dimethylethyl [ [2- [ [2- (4-ethylphenylamino) -IS- [ (4- 

methoxyphenyl ) methyl] -2-oxoethyl] amino] -5 -methyl -4 -oxo 

4H-3 , l-benzoxazin-6 -yl ] methyl ] carbamate ; 
1, 1-dimethylethyl [ [5-methyl-2- [ [2- [methyl (2- 

phenylethyl) amino] -2 -oxo- IS- (phenylmethyl ) ethyl ] amino] 

4-oxo-4H-3 , l-benzoxazin-6-yl]methyl] carbamate; 
oS - [ ( 6 - amino - 5 -me thy 1 - 4 -oxo -4K-3 , 1- benzoxaz in - 2 -y 1 ) amino ] 

N-ethyl-N- (phenylmethyl) benzenepropanamide; 
aS- [ (6-amino-8-bromo-5-methyl-4-oxo-4H-3 , l-benzoxazin-2- 

yl) amino] -N-ethyl-N- (phenylmethyl) benzenepropanamide; 
aS-[ (6-amino-5-methyl-4-oxo-4K-3 , l-benzoxazin-2-yl ) amino] 

N-methyi-4 -methoxy-N- ( phenylmethyl ) benzenepropanamide ; 
N-[ [2-[ [lS-[ ( 4 -methoxyphenyi) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl- 

4-oxo-4K-3 , l-benzoxazin-6-yl] methyl ] pyrrolidine-1- 

acetamide; ■ 
N- [ [2- [ [IS- [ (4 -methoxyphenyi) methyl] -2- 

[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5-methyl- 

4-oxo-4H-3 , l-benzoxazin-6-yl ] methyl ]pyridine-3 - 
propanamide; 

4-methoxy-N-methyl-aS- [ [5-methyl-4-oxo-6- [ [ [ [ [ (4- 

pyridinyl ) methyl ] amino ] carbonyl ] amino] methyl ] -4H-3 , 1- 
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benzoxazin-2-yl] amino] -N- 

(phenylmethyl ) benzenepropanamide ; 
N-t [2-[ [lS-[ (4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5 -methyl 
5 4-oxo-4H-3 , 1 -benzoxazin-6-yl } methyl] pyridine- 4- 

propanamide; 
ethyl [ [ 2 - [ [ IS - [ ( 4 -methoxyphenyl ) methyl ] - 2 - 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5 -methyl 

4-oxo-4H-3 , 1-benzoxazin- 6 -yl] methyl] carbamate; 
10 2 -methy Ipropyl [ [ 2 - [ [ IS - [ ( 4 -methoxyphenyl ) methyl ] -2 - 

[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5 -methyl 

4-oxo-4H-3 , l-benzoxazin-6-yl ] methyl] carbamate ; 
phenylmethyl [ [2 - [ [IS - [ (4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5 -methyl 
15 4-oxo-4H-3 , l-benzoxazin-6-yl] methyl] carbamate; 

phenyl [ [2- [ [IS- [ ( 4 -methoxyphenyl ) methyl] - 

2 [methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5- 

methyl-4-oxo-4H-3 / l-benzoxazin-6-yl] methyl] carbamate; 
ethyl [ [5-methyl-2- [ [2- [methyl (phenylmethyl) amino] -2-oxo- 
20 IS- (phenylmethyl) ethyl] amino] -4-oxo-4H-3 , 1-benzoxazin- 

6-yl ] methyl] carbamate ; 
aS- [ [6- [ [ (2 , 2-dimethyl-l-oxopropyl) amino] methyl] -5-methyl 

4-oxo-4H-3 , l-benzoxazin-2-yl] amino) -4-methoxy-N-methyl 

N- ( pheny Ime thy 1 ) benz enepropanamide ; 
25 aS-[ [6- [ [ (3 , 3 -dimethyl-l-oxobutyl) amino] methyl] -5-methyl- 

4- oxo-4H-3 , l-benzoxazin-2-yl] amino] -4-methoxy-N-methyl- 
N- (phenylmethyl) benzenepropanamide; 

N- [ [2-[ [IS- [ (4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl ) amino] -2-oxoethyl ] amino] -5-methyl- 
30 4-oxo-4H-3 , l-benzoxazin-6-yl]methyl]morpholine-4- 

acetamide; 

aS-[ [6-[ [ [ [4- (dime thylamino) phenyl] acetyl] amino] methyl] - 

5- methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] amino] -4-methoxy- 
N-methyl-N- (phenylmethyl) benzenepropanamide ; 

35 phenylmethyl [ [2-[ [2- [ethyl (phenylmethyl) amino] -IS- [ (4- 

methoxyphenyl ) methyl ] - 2 -oxoethyl ] amino ] - 5 -methyl - 4 -oxo - 
3 , 1 -benzoxaz in- 6 -yl] methyl] carbamate; 



39 

phenyl [ [2-[ [2- [ ethyl (phenylmethyl) amino] -lS-[ (4- 

methoxy phenyl) methyl] -2-oxoethyl] amino] -5-methyl-4-oxo 
3 , 1 -benzoxazin- 6 -yl] methyl] carbamate; 
phenylmethyl [ [ 5 -methyl-2- [ [ 2 - [methyl (phenylmethyl ) amino] 
• 5 2-oxo-lS- (phenylmethyl) ethyl]- amino] -4-oxo-4H-3 , 1- 

benzoxaz in- 6 -yl ] methyl ] carbamate ; 
N- [ [5-methyl-2- [ [2- [methyl (phenylmethyl ) amino] -2-oxo-lS- 
(phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl ] methyl ] pyridine-2 - carboxamide ; 
10 phenylmethyl [ [2- [ [IS- [ ( 4 -chlorophenyl) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl 
4-oxo-4H-3 , l-benzoxazin-6-yl] methyl] carbamate; 
4-methoxy-N-methyl-aS- [ [5-methyl-6- [ [ (l-oxo-3- 

pheny lpropy 1 / amino ] me thy 1 ] - 4 -oxo - 4H- 3 , 1 -benzoxa z in- 2 - 
15 yl] amino] -N- (phenylmethyl) benzenepropanamide ; 

N-methyl-aS-[ [5-methyl-6- [ [ { l-oxo-3 -phenyl -2- 

propenyl) amino] methyl] -4-oxo-4H-3 , l-benzoxazin-2- 
yl] amino] -N- (phenylmethyl) benzenepropanamide; 
N-methyl-aS- [ [5-methyl-6- [ [ (l-oxo-3-pheny lpropy 1) amino] - 
20 methyl] -4-oxo-4H-3 , l-benzoxazin-2-yl] amino] -N- 

( phenylmethyl) benzenepropanamide; 
aS- [ (6- [ (acetylamino) methyl] -5-methyl-4 -oxo-4H-3 t 1- 
benzoxazin-2-yl] amino] -N-methyl-M- 
(pheny Imethy 1 ) benzenepropanamide ; 
2 5 phenylmethyl [ [2-[ [2-[ [ ( 2 -chlorophenyl) methyl] e thy lamino] 
2-oxo-lS- (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H- 
3 , 1 -benzoxazin- 6 -y 1 ] methyl ] carbamate ; 
phenylmethyl [ [5-methyl-2- [ [2-methyl[ (3- 
pyridinyl) methyl] amino] -2-oxo-lS- 
30 (phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 

yl ] methyl ] carbamate ; 
N-methyl-aS-[ [5-methyl-4-oxo-6- [ [ (l-oxo-3- 

phenylpropyl ) amino] methyl] -4H-3 , l-benzoxazin-2- 
yl] amino] -N- (3 -pyridiny Imethy 1) benzenepropanamide; 
35 phenylmethyl [ [2-[ [2- [ethyl [ ( 2 -fluorophenyl) methyl] amino] 
2-oxo-lS- (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H- 
3 , 1 -benzoxaz in- 6 -yl ] methyl ] carbamate ; 
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phenylmethyl [ [2- [ [2- [ [ (2- 

chlorophenyl ) methyl ] methylamino] -2 -oxo- IS - 

( phenylmethyl ) ethyl ] amino ] - 5 -methyl -4 -oxo -3 , 1 - 

benzoxazin-6-yl] methyl] carbamate; 
phenylmethyl [ £ 5 -methyl- 2- ( [2- [methyl (2- 

phenylethyl) amino] -2-oxo-lS- (phenylmethyl) ethyl] amino] 

4-0x0-3 , l-benzoxazin-6-yl]methyl] carbamate; 
N- [2-1 [lS-[ ( 4 -methoxyphenyl) methyl] -2-oxo-2- (1- 

pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6-yl] thiophene-2-acetamide; 
N- [ 2 - [ [ IS - [ ( 4 -methoxyphenyl ) methyl ] -2 - 

[methyl (phenylmethyl ) amino] -2-oxoethyl ] amino ] -5 -methyl 

4-oxo-4H-3 , l-benzoxazin-6-yl]pyridine-2-carboxamide; 
phenyl [2- [[IS- I ( 4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl 

4H-3 , l-benzoxazin-6-yl] carbamate; 
ethyl [2-[[lS-[ (4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5-methyl 

4K-3 , 1 -benzoxaz in- 6 -yl] carbamate ; 
2-methylpropyl [2-[[lS-[ ( 4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5-methyl 

4H-3 , l-benzoxazin-6-yl] carbamate; 
phenylmethyl [2-[[lS-[ ( 4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl ) amino] -2-oxoethyl ] amino] -5-methyl 

4H-3 , l-benzoxazin-6-yl] carbamate; 
N-[2-[ [lS-[ ( 4 -methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl ) amino] -2-oxoethyl ] amino] -5-methyl 

4-oxo-4H-3 , l-benzoxazin-6-yl] furan-2-carboxamide; 
phenyl [ [5-methyl-2- [ [2- [methyl (phenylmethyl) amino] -2-oxo 

IS- (phenylmethyl) ethyl] amino] -4-oxo-4H-3 , 1-benzoxazin- 

6 -yl] methyl] carbamate ; 
oS-[[6-[[[[(l.l- 

dimethylethy 1 ) amino ] carbony 1 ] amino ] methyl ] - 5 -methyl - 4 - 

oxo-4H-3 , l-benzoxazin-2-yl] amino] -4-methoxy-N-methyl-N- 

(phenylmethyl ) benzenepropanamide; 
ctS-[ [6- [ [ [ [ (1, 1-dimethylethyl) amino ]carbonyl] amino] 

methyl] -5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] amino] -N- 
methyl-N- (phenylmethyl) benzenepropanamide; 
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N-methyl-aS- [ [5-methyl-4-oxo-6- 

[ [ [ (phenylamino) carbonyl] amino] methyl] -4H-3 , 1- 

benzoxazin-2-yl] amino] -N- 
(phenylmethyl ) benzenepropanamide ; 
N-methyl-aS- [ [5-methyl-4-oxo-6- ["[ [ (1R- 

phenylethy 1 ) amino ] carbony 1 ] amino ] methyl ] - 4H-3 , 1 - 

benzoxazin-2-yl] amino] -N- 

(phenylmethyl ) benzenepropanamide ; 
N-methyl-aS- [ [5-methyl-4-oxo-6- 

[ [ t [ (phenylmethyl) amino] carbonyl] amino] methyl ] -4H-3, 1 

benzoxazin-2 -yl ] amino ] -N- 

(phenylmethyl ) benzenepropanamide ; 
N-methyl-aS- [ [5-methyl-6- 

[ [ [ ( me thy Iphenyl amino) carbonyl] amino] methyl] -4-oxo-4H 

3 , l-benzoxazin-2-yl] amino] -N- 

( phenylmethyl ) benzenepropanamide ; 
4-methoxy-N-methyl-aS-[ [ 5-methyl-4-oxo-6- 

[ [ [ [ (phenylmethyl) amino] carbonyl] amino] methyl] -4H-3, 1 

benzoxazin-2 -yl ] amino ] -N- 

(phenylmethyl ) benzenepropanamide ; 
4-methoxy-N-methyl-aS- [ [ 5-methyl-4-oxo-6- 

[ [ (phenylsulfonyl) amino] methyl] -4H-3 , l-benzoxazin-2- 

yl] amino] -N- (phenylmethyl ) benzenepropanamide ; 
4-methoxy-N-methyl-aS- [ [ 5-methyl-4-oxo-6- 

[ (phenylsulfonyl) amino] -4H-3 , l-benzoxazin-2-yl] amino] - 

N- (phenylmethyl ) benzenepropanamide ; 
aS- [ [ 8 -bromo- 5 -methyl - 6 - [ [ [ (4- 

methy Iphenyl) sulfonyl] amino] methyl] -4-oxo-4H-3 , 1- 

benzoxazin-2-yl ] amino] -N-methyl-N- 

(phenylmethyl ) benzenepropanamide ; 
N-methyl-aS- [ [ 5-methyl-4-oxo-6- 

t [ (phenylsulfonyl) amino]methyl] -4H-3 , l-benzoxazin-2- 
y 1 ] amino ] -N- (phenylmethyl ) benzenepropanamide ; 
1, 1-dimethylethyl [ [8-bromo-5-methyl-2- [ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl ] carbamate ; 



<xS-[ [8-bromo-6-[ [ [2 - ( dime thy lamino) acetyl] amino] methyl ] - 5- 
methyl-4-oxc-4H-3 , l-benzoxazin-2-yl ] amino] -N-me thy 1- 
N (pheny lmethy 1 ) benzenepropanamide ; 
ethyl [ [8-bromo-5-methyl-2- [ [2- 

[methyl (pheny lmethyl ) amino] -2-oxo-lS- 
(phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
y 1 ] methyl ] carbamate ; 
1, 1-dimethylethyl [8-bromo-5-methyl-2- [ [2- 
[methyl (pheny lmethyl) amino] -2-oxo-lS- 
( pheny lmethyl) ethyl] amino] -4-oxo-4H-3, l-benzoxazin-6- 
yl] carbamate; 
phenylmethyl [ [8-bromo-5-methyl-2- [ [2- 
[methyl (phenylmethyl) amino] -2-oxo-lS- 
( pheny lmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
y 1 ] methyl ] carbamate ; 
N-[ [8-bromo-5-methyl-2- [ [2- [methyl (phenylmethyl) amino] -2- 
oxo-lS- (pher.vlmethyl) ethyl] amino] -4-oxo-4H-3 , 1- 
benzoxazin-6-yl] methyl ] morpholine-4-acetamide; 
1, 1-dimethylethyl [ [8-bromo-2- [ [2- 
ethyl (phenylmethyl) amino] -2-oxo-lS- 
( pheny lmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin- 5-yl ] methyl ] carbamate ; 
N- [ [8-bromo-2- [ [2- [ethyl (phenylmethyl ) amino] -2-oxo-lS- 
( pheny lmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-6 -yl ] methyl ] morpholine-4 -acetamide ; 
ccS-[ [8-bromo-6-[ [ [ [ (1,1- 

dimethylethy 1 ) amino ] carbonyl ] amino] methyl ] - 5 -methy 1-4 - 
oxo-4H-3 , l-benzoxazin-2-yl] amino] -N-methyl-N- 
(phenylmethy 1 ) benzenepropanamide ; 
aS- [ [8-bromo-5 -methyl- 4 -oxo-6- [ [ [ [ (1R- 

pheny le thy 1) amino] carbonyl] amino] methyl] -4H-3 , 1- 
benzoxazin-2 -yl] amino] -N-methyl-N- 
( pheny lmethy 1 ) benzenepropanamide ; 
aS- [ [8-bromo-5-methyl-5- [ [ (methylsulf onyl ) amino] methyl ] -4- 
oxo- 4H-3 , 1 -benzoxazin- 2 -yl ] amino ] -N-methy 1 -N- 
(phe nylmethy 1 ) benzenepropanamide ; 
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phenylmethyl [ [8-bromo-5-methyl-2- [ [2- [methyl (2- 

phenylethyl) amino] -2-oxo-lS- (phenylmethyl ) ethyl] amino] 
4-oxo-4H-3 , l-benzoxazin-6-yl]methyl] carbamate,- 
1, 1-dimethylethyl [8-bromo-2-[ [2- 

tethyl (phenylmethyl) amino] -2-oxo-lS- 
( phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-6-yl] carbamate; 
1, 1-dimethylethyl [ [8-bromo-2- [ [2- 
[ ethyl (pheny] methyl) amino] -IS- [ (4- 

methoxyphenyl ) methyl ] -2 -oxoethyl ] amino ] -5 -methy 1-4 -oxo 
4H-3 , l-benzoxazin-6-yl]methyl] carbamate; 
phenyl [ [8-bromo-2- [ [2- [ethyl (phenylmethyl) amino] -IS- [ (4- 
me thoxypheny 1 ) me thy 1 ] - 2 -oxoe thy 1 ] amino ] - 5 -methy 1 - 4 -oxo 
4H-3 , 1 -benzoxaz in- 6 -y 1 ] methyl ] carbamate ; 
15 phenylmethyl [ [8-bromo-2- [ [2- [ethyl (phenylmethyl) amino] - 
lS-[ (4-methoxyphenyDmethyl] -2 -oxoethyl] amino] -5- 
methyl -4 -oxo-4H-3 , 1 -benzoxaz in- 6-yl ] methyl ] carbamate ; 
aS-[ [6- (dimethylamino) -5-methyl-4-oxo-4H-3 , l-benzoxazin-2 
yl] amino] -N-methyl-N- (phenylmethyl) benzenepropanamide; 
20 aS-[ [6- (dimethylamino) -5-methyl-4-oxo-4H-3 , l-benzoxazin-2 
yl] amino] -4-methoxy-N-methyl-N- 
(pheny lmethyl) benzenepropanamide ; 
aS-[ [6- (dimethylamino) -5-methyl-4-oxo-4K-3 , l-benzoxazin-2 
yl] amino] -N-ethyl-4-methoxy-N-phenylbenzenepropanamide; 
25 N- (4-chlorophenyi) -aS-[ [6- (dimethylamino) -5-methyl-4-oxo- 
4H-3, l-benzoxazin-2-yl] amino] -4-methoxy-N- 
methylbenzenepropanamide ; 
aS-[ [8-bromo-5-methyl-4-oxo-6- [ (phenylmethyl) amino] -4H- 
3, l-benzoxazin-2 -yl] amino] -N-methyl-N- 
30 (pheny lmethyl) benzenepropanamide; 

aS- ( [8-bromo-6- (dimethylamino) -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-2 -yl ] amino ] -N-methyl-N- 
( pheny lmethyl) benzenepropanamide; 
aS- [ [8-bromo-5-methyl-4TOxo-6- [ (phenylmethyl ) amino] -4H- 
35 3, l-benzoxazin-2-yl] amino] -N-ethyl-N- 

(phenylmethyl ) benzenepropanamide; 
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aS- [ [6- [bis (phenylmethyl) amino] -5-methyl-4-oxo-4H-3 , 1- 
benzoxaz in-2 -y 1 ] amino ] -N-me thyl-N- 
(phenylmethyl ) benzenepropanamide ; 
N-methyl-aS- [ [5-methyl-4-oxo-6-.[ (phenylmethyl ) amino] -3 , i 
benzoxazin-2-yl] amino] -N- 
(pheny lmethy 1 ) benzenepropanamide ; 
4-methoxy-N-methyl-aS-[ [5-methyl-4-oxo-6- 

[ (phenylmethyl ) amino] - 4H-3 , 1 -benzoxazin-2 -y 1 ] amino ] -N- 
( phenylmethyl ) benzenepropanamide; 
aS- ( [6- [bis (phenylmethyl) amino] -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-2-yl] amino] -4-methoxy-N-methyl-N- 
(phenylmethyl ) benzenepropanamide; 
3-pyridinylmethyl [ [2- [ (ls-[ ( 4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl 
4 -oxo-4H-3 , l-benzoxazin-6-yl ] methyl ] carbamate; 
2- (1 -piper idinyl) ethyl [ [2- [ [IS- [ (4 -methoxyphenyl) methyl] 
2- [methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5- 
methyl -4 -oxo-3 , 1 -benzoxazin- 6-y 1 ] methyl ] carbamate ; 
2- (4-morpholinyl)ethyl [ [2- [ [IS- [ (4 -methoxyphenyl) methyl] 
2- [methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5- 
methy 1 - 4 -oxo-3 , 1 -benzoxazin- 6 -y 1 ] methyl ] carbamate ; 

2- (dimethylamino) ethyl [ [2- [ [IS- [ (4 -methoxyphenyl) methyl] 
2- [methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5- 
methyl-4-oxo-3,l-benzoxazin-6-yl]methyl] carbamate; 

( 4 -pyridinyl) methyl ( [2- [ [IS- [ ( 4 -methoxyphenyl) methyl ] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl- 
4-OXO-3, l-benzoxazin-6-yl]methyl] carbamate; 

3- pyridinylmethyl [ [5-methyl-2- [ [2- 

[ methyl (phenylmethyl ) amino] -2-oxo-lS- 

(pheny lmethyl) ethyl] amino] -4 -oxo-4H-3 , l-benzoxazin-6- 

y 1 ] methyl ] carbamate ; 
cyclopentyl [ [5-methyl-2- [ [2- [methyl (phenylmethyl) amino] - 

2-oxo-lS- (phenylmethyl) ethyl] amino] -4-oxo-4H-3 , 1- 

benzoxaz in- 6 -y 1 ] methyl ] carbamate ; 
2- (dimethylamino) ethyl [ [5-methyl-2- ( [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

(pheny lmethyl ) ethyl ] amino] -4 -oxo-4H-3 , l-benzoxazin-6 - 

yl ] methyl ] carbamate ; 
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2- (4-morpholinyl) ethyl [ [5 -methyl -2- [ [2- 
[methyl (phenylmethyl ) amino] -2-oxo-lS- 
(phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl ] methyl ] carbamate ; 
5 phenylmethyl [ [ 2 - [ [ 2 - [ ethyl ( phenylmethyl ) amino ] - IS - [ { 4 - 

methoxyphenyl) methyl] -2-oxoethyl] amino] -5 , 8-dimethyl-4- 
oxo-4H-3 , l-benzoxazin-6-yl]methyl] carbamate; 

5-methoxy-2- [ [ (1R) -1 -phenylethyl] amino] -4H-3 , 1- 
10 benzoxazin-4-one; 

1, 1 -dime thy lethyl [5-methyl-2- [ (l-methylpiperidin-4- 
yl) amino] -4-oxo-4H-3 , 1 -benzoxaz in- 6 -yl] carbamate ; 
1, 1-dimethylethyl [2- [ [8-methyl-8-azabicyclo [3 . 2 .l]octan- 
3-yl]amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
15 yl] carbamate ; 

1, 1-dimethylethyl [5-methyl-4-oxo-2- [ (lS-phenyl 

ethyl) amino] -4H-3 , l-benzoxazin-6-yl ] carbamate; 
1, 1-dimethylethyl [5-methyl-4-oxo-2 [ [IS- (4- 

bromophenyl ) ethyl] amino] -4H-3 , l-benzoxazin-6- 
20 yl] carbamate ; 

1, 1-dimethylethyl [5-methyl-4-oxo-2 [ [IS- (3- 
pyridinyl) ethyl] amino] -4H-3 , l-benzoxazin-6- 
yl] carbamate ; 
1, 1-dimethylethyl [2- [ [lS-[2-[2- 
25 (dimethylamino) ethoxy ] pyridin-5-yl] ethyl] amino] -5- 

methyl-4-oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
1, 1-dimethylethyl [2- [ [lS-4-[2- 

(dimethylamino) ethyl] phenyl] ethyl] amino] -5-methyl-4- 
oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
30 1, 1-dimethylethyl N-methyl- [ 5-methyl-4-oxo-2- [ (IS- 

phenylethyl) amino] 4H-3 , l-benzoxazin-6-yl] carbamate; 
Ni-ethyl-N 2 - [5-methyl-4-oxo-2- [ ( IS-phenylethyl ) amino] -4H- 

3 , l-benzoxazin-6-yl ] urea; 
N 1 - [2- (dimethylamino) ethyl] -N 2 - (5-methyl-4-oxo-2- [ (1S- 
35 phenylethyl) amino] -4H-3 , l-benzoxazin-6-yl ]urea; 

N 1 - (2- (dimethylamino) ethyl] -N 2 - [ [5-methyl-4-oxo-2- [ (1S- 
phenylethyl) amino] -4H-3 , l-benzoxazin-6-yl ] methyl] urea; 
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2- (dimethylamino) -N- [5-methyl-4-oxo-2-[ (IS- 
phenylethyl ) amino ] - 4H- 3 , 1 -benzoxaz in- 6 -y 1 ] acetamide ; 

N- [5-methyl-4-oxo-2- [ ( IS-phenylethyl ) amino] -4H-3 , 1- 
benzoxazin-6-yl]pyrrolidine-l-acetamide; 

N-me thy 1 -N- [ 5 -methyl - 4 -oxo-2 - [ ( IS-pheny lethy 1 ) amino ] - 4H 
3, l-benzoxazin-6-yl]pyrrolidine-l-acetamide; 

N- [ 5 -methyl - 4 -oxo-2 - [ ( IS -pheny lethy 1 ) amino ] - 4H- 3 , 1 - 

benzoxazin-6-yl]morpholine-4-acetamide; 
4 -me thy 1 -N- [ 5 -methyl - 4 -oxo-2 - [ ( IS -pheny lethyl ) amino ] - 4H 
3 , l-benzoxazin-6 -yl ] piperazine-l-acetamide; 

1 - methyl -N- [ 5 -me thy 1 -4 -oxo-2 - [ ( lS-phenyle thyl ) amino ] - 4H 

3 , l-benzoxazin-6-yl]pyrrolidine-2S-carboxamide; 
1,1-dimethylethyl [ [ 5 -methyl -4 -oxo-2 [ (IS -phenyl 

ethyl ) amino] -4H-3 , l-benzoxazin-6-yl ] methyl] carbamate ; 
1,1- dimethy lethy 1 [ [ 5 -methyl - 4 -oxo-2 [ [ IS - ( 3 - 

pyr idinyl ) ethyl ] amino ] -4H-3 , 1 -benzoxaz in- 6 - 

yl ] methyl ] carbamate ; 
1,1 -dimethy lethy 1[ [2- ( [is- (4- [2- 

(dimethylamino ) ethyl ] phenyl ] ethyl ] amino ] - 5 -methyl - 4 - 

oxo - 4H-3 , 1 -benzoxazin- 6 -y 1 ] methyl ] carbamate ; 

2- (dimethylamino) -N- ( [ 5 -methyl -4 -oxo-2 - [ (ls- 
phenylethyl) amino] -4H-3 , l-benzoxazin-6- 
yl ] methyl ] acetamide ; 

N- [ [ 5-methyl-4-oxo-2- [ ( IS -pheny lethy 1 ) amino] -4H-3 , l- 

benzoxazin-6 -yl ] methyl ] pyrrolidine-l-acetamide ; 
N- ( f 5-methyl-4-oxo-2- [ ( iS-phenylethyl ) amino] -4H-3 , 1- 

benzoxazin-6-yl] methyl ]morpholine-4 -acetamide; 

4 - methyl -N-[ [ 5 -methyl- 4-oxo-2 - [ (IS-phenylethyl) amino] -4H 

3,l-benzoxazin-6-yl]methyl]piperazine-l-acetamide; 
1 -methyl -N- [ t5-methyl-4-oxo-2 { (IS-phenylethyl) amino] -4H- 

3 , 1 -benzoxazin- 6 -y 1 ] methyl ] pyrrolidine-2S-carboxamide ; 
6-bromo-5-methyl-2- [ [ (1R) -1 -pheny lethyl] amino] -4H-3 , 1- 

benzoxazin-4-one; 

2-ethylamino-5-methyl-4H-3 , l-benzoxazin-4-one; 

2-[ (1-methylethyl) amino] -5-methyl-4H-3,l-benzoxazin-4- 
one ; 

5- methyl-2-[[(ls)-l-phenylethyl]amino]-4H-3,l-benzoxazin- 

4 -one; 
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5-methyl-2-[ ( (1R) -1-phenylethyl] amino] -4H-3 , 1-benzoxazin- 
4 -one; 

5-methyl-2- (phenyl amino) -4H-3 , l-benzoxazin-4-one; 
2-1 (3-chlbrophenyl ) amino] -5 -methyl -4K-3 , l-benzoxazin-4- 
one ; 

2-[(2,6 -dichloropheny 1 ) amino ] -5 -methyl -4H-3 , 1-benzoxazin- 
4 -one; 

5-methyl-2-[ (2-nitrophenyl) amino] -4H-3 , l-benzoxazin-4- 
one; 

5- methyl-2 - ( (4-nitrophenyl) amino] -4H-3 , l-benzoxazin-4 - 

one; 

6- iodo-2 [ [ (1R) -phenylethyl] amino] -4H-3 , l-benzoxazin-4- 
one ; 

2- [ (2 , 6-dichlorophenyl) amino] -6-iodo-4H-3 , l-benzoxazin-4 - 
one ; 

2- [ [ (IS) -phenylethyl] amino] -6-iodo-4H-3 , l-benzoxazin-4- 
one ; 

6-chloro-2- [ [ (1R) -phenylethyl] amino] -4H-3 , l-benzoxazin-4- 
one; 

6-methyl-2-[ [ (1R) phenylethyl] amino] -4H-3 , l-benzoxazin-4- 
one ; 

6-methyl-2- [ ( (IS) -phenylethyl] amino] -4K-3 , l-benzoxazin-4- 
one; 

2-[ [ (1R) - ( 4 -bromophenyl) ethyl] amino] -5-methyl-4H-3 , 1- 

benzoxazin-4-one; 
2- (diethylamino) -5-methyl-4K-3 , l-benzoxazin-4-one; 
5 -me thy 1 -2 - [ N-me thy 1 -N- ( pheny Imethy 1 ) amino ] -4H-3 , 1 - 

benzoxazin-4-one ; 

5 - methyl -2 - [N-me thy 1 -N- ( 2 -pyridylmethyl ) amino ] - 4H-3 , i - 

benzoxazin-4-one; 

6- bromo-5-methyl-2- [N-methyl-N- (pheny imethyl ) amino-4H- 

3 , l-benzoxazin-4 -one; 
6-[ [ (1, 1-dimethylethoxy) carbonyl] amino] -5-methyl-2- 

[ [ (IS) -phenylethyl] amino] -4H-3 , l-benzoxazin-4-one; 
6 - [ [ ( 1 , 1-dimethylethoxy ) carbonyl ] amino ] - 5 -methyl - 2 - 

[ [ (1R) -phenylethyl ] amino] -4H-3 , l-benzoxazin-4-one; 
6-( [ [ (1, 1-dimethylethoxy) carbonyl] amino] methyl] -5-methyl- 

2- ( [ (IS) -phenylethyl ] amino ] - 4H-3 , 1 -benzoxazin-4 -one ; 
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6-amino-5-methyl-2- ( [ (1R) -phenylethyl] amino] -4H-3 , 1- 

benzoxazin-4-one, ; 
6-amino-5-methyl-2- [ [ (.IS) -phenylethyl] amino J -4H-3 , 1- 
benzoxazin-4-one, ; 

6-amino-methyl-5-methyl-2- [ [ (IS) -phenylethyl] amino] -4K 

3 , l-benzoxazin-4-one; 
6- [ [ [ [dimethylaminomethyl] carbonyl] amino] methyl] -5 - 
methyl -2 - [ [ (IS) -phenylethyl] amino] -4H-3 , 1-benzoxazin 
4 -one; 

5-methyl-2- [ [ (1R) - ( 4 -iodophenyl) ethyl] amino] -4H-3, 1- 
benzoxaz in-4 -one ; 

5- methyl-6-[ [ (1-morpholinylmethyl) carbonyl] amino] -2 - 

[ [ ( IS ) -phenylethyl ] amino ] - 4H -3 , 1 -benzoxaz in- 4 -one ; 

6- [ [ (2-furanyl)carbonyl]amino]-5-methyl-2-[ [ (IS) - 
15 phenylethyl] amino] -4H-3 , l-benzoxazin-4-one; 

5-methyl-2[ [ (IS) -phenylethyl] amino] -6-[[ (1- 

pyrrolidinylmethyl) carbonyl] amino] -4H-3 , 1-benzoxazin- 
4 -one; 

5 -methyl - 6 - [ [ (dimethylaminomethyl ) carbonyl ] amino ] - 2 - 
[ [ (IS) -phenylethyl] amino] -4H-3 , l-benzoxazin-4-one; 

5- methyl - 6 - [ [ ( 3 -dimethylaminopropyl ) carbonyl ] amino ] -2 - 
t [ (iR) -phenylethyl] amino] -4H-3 , l-benzoxazin-4-one; • 

6- [[[[(lR) "Pheny lethyl] amino] carbonyl] amino] -5 -methyl -2- 
[[ (IR) -phenylethyl ] amino] -4H-3, l-benzoxazin-4 -one ; 

1,1-dimethy lethyl [2- [ [2- (3 , 5-diiodo-4-methoxy phenyl)- 

lS-[ (dimethylamino)methyl]ethyl]amino]-5-methyl-4-oxo 
4H- 3 , 1 -benzoxaz in - 6 -y 1 ] carbamate ; 

1,1-dimethylethyl [2-[[lS-[ (dimethylamino ) methyl] -3 - 

(methylsulfonyl ) propyl] amino] -5-methyl-4-oxo-4H-3,l- 
30 benzoxazin-6-yl ] carbamate; 

1,1-dimethylethyl [2- [ [2- (dimethylamino) -1S- 

methylethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6 
yl] carbamate ; 

1,1-dimethylethyl [ [2- [ [2- (dimethylamino) -1S- 

methylethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
y 1 ] methyl ] carbamate ; 

N- [5-methoxy-4-oxo-4K-3 , l-benzoxazin-2-yl ] -O-methyl-L- 
tyrosine, N-methyl -N-phenylmethylamide; 
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N-[6-[ [ (1, 1 -dime thy lethoxy) carbonyl] amino] -5-methyl-4- 
oxo-4H-3 , l-benzoxazin-2-yl] -3 , 5-diiodo-L-tyrosine, 
methyl ester; 

N- [6- [ [ (1, 1 -dime thylethoxy ) carbonyl] amino] - 5 -methyl -4- 
■ 5 oxo-4H-3 , l-benzoxazin-2-yl-] -3 ; 5-diiodo-O-methyl-L- 

tyrosine, methyl ester; 
N- [6-[ [ (1, 1 -dime thy let hoxy) carbonyl] amino] - 5 -methyl -4- 

OXO-4H-3, l-benzoxazin-2-yl-] -3 , 5-diiodo-N, O-dimethyl- 

L- tyrosine, methyl ester; 
10 3, 5-dibromo-N- [6- [ [ { 1, 1-dime thylethoxy ) carbonyl] amino] -5- 

rnethyl-4-oxo-4H-3 , l-benzoxazin-2-yl-] -O-methyl-L- 

tyrosine, methyl ester; 
methyl ctS-[[6-[[(l,l -dime thylethoxy ) carbonyl ] amino ] - 5 - 

methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] amino] thiazole-4- 
15 propanoate; 

methyl aS-[[6-[[(l,l- dime thy lethoxy ) carbonyl ] amino ] - 5 - 

methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] amino ]oxazole-4 - 

propanoate; 

methyl 4-[ (amino carbonyl ) amino] -2S- [ [ 6 [ [ (1,1- 
20 dime thy lethoxy) carbonyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-2-yl] amino] butanoate ; 
N 2 - [6 - ( [ (1, 1-dimethy lethoxy) carbonyl] amino] -5 -methyl- 4- 

oxo-4H-3 , l-benzoxazin-2-yl] -L-asparagine, methyl 

ester; 

25 N 2 - [6- [ [ (1, 1-dimethylethoxy) carbonyl] amino] -5-methyl-4- 
OXO-4H-3, l-benzoxazin-2-ylj -L-glutamine, methyl ester; 
1, 1-dimethylethyl [2- [ [2- (diethylamino) -IS- [ (4-hydroxy- 
3 , 5-diiodophenyl ) methyl] -2-oxoethyl ] amino] -5 -methyl -4 - 
oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 

30 1, 1-dimethylethyl [2- [ [IS- [ (4-hydroxy-3 , 5- 

diiodophenyl ) methyl] 2- (1-pyrrolidinyl) ethyl] amino] -5- 

methy 1 - 4 -oxc - 4H- 3 , 1 -benzoxaz in- 6 -y 1 ] carbamate ; 
1, 1-dimethylethyl [2-[ [2- (diethylamino) -lS-methyl-2- 

oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
3 5 yl] carbamate ; 

1, 1-dimethylethyl [2- [ [ 1, l-dimethyl-2-oxo-2- 

(pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin- 6 -y 1 ] carbamate ; 
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1, 1-dimethylethyl [5-methyl-2- [ [3- ( methyl sulfonyl) -IS- 

[ ( 1 -pyrrol idiny 1 ) carbonyl] propyl] amino] -4-oxo-4H-3, 1- 

benzoxazin- 6 -yl ] carbamate ; 
1, 1-dimethylethyl [2- [ [2- (diethylamino) -IS- [ (3, 5-diiodo- 
5 4-methoxyphenyl)methyl] -2-oxoethyl] amino] -5 -methyl- 4- 

oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
1, 1-dimethylethyl [5 -methyl -2- [ [lS-methyl-2-oxo-2- (1- 

pyrrolidinyl ; ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 

yl] carbamate; 

10 1, 1-dimethylethyl [2-[ [lS-[ (3 , 5-diiodo-4-methoxy 

phenyl ) methyl] -2- [ ( 1-methyle thy 1) amino] -2-oxo 

ethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

ylj carbamate; 
1, 1-dimethylethyl [2- [ [IS- [ (4-hydroxy-3 , 5- 
15 diiodophenyl) methyl] -2- (4-morpholinyl) -2- 

oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

yl] carbamate; 
1", 1-dimethylethyl [2 [ [IS- [ (4-hydroxy-3 , 5-diiodo 

phenyl) methyl] -2- ( 4-methylpiperazin-l-yl) -2-oxo 
20 ethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6 - 

yl] carbamate; 
1, 1-dimethylethyl [2-[ [lS-[ ( 4 -hydroxy-3 , 5-diiodo 

phenyl) methyl] -2- [ [2 - ( dime thy lamino) ethyl] methyl 

amino] -2-oxoethyl] amino] -5-methyi-4~oxo-4H-3 , 1- 
25 benzoxazin- 6 -yl] carbamate; 

1, 1-dimethylethyl [2-[[2-[[2- 

(dimethy lamino) ethyl ]methy lamino] -lS-methyl-2- 

oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

yl] carbamate; 
30 1, 1-dimethylethyl [2-[[2-[[2- 

(dimethylamino) ethyl ] methylamino] -1 , l-dimethyl-2- 

oxoethyl ]amino] -5-methyl-4 -oxo-4H-3 , l-benzoxazin-6- 

yl] carbamate ; 
1, 1-dimethylethyl^ [2- [ [IS- [ [ [2- 
3 5 (dimethy lamino) ethyl] methylamino] carbonyl] -3- 

(methylsulfonyl) propyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6-yl] carbamate; 
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1,1-dimethylethyl [2- [ [IS- [ (3 , 5-diiodo-4-methoxy 
phenyl) methyl] -2- [methyl [2- (1- 

piperidinyl) ethyl] amino] -2-oxoethyl] amino] -5 -methyl -4 

oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
1,1-dimethylethyl [2- [ [lS-methyl- [2- (1- 

piperidiny 1 ) ethyl ] amino ] -2-oxoethyl ] amino ] - 5 -me thy 1 -4 

oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 
1,1-dimethylethyl [2- [ [IS- [ [methyl- [2- (1- 

piperidiny 1 ) ethyl ] amino ] carbonyl ] -3 - 

(methylsulfonyl) propyl ] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6-yl] carbamate; 
1,1-dimethylethyl [2- [ [IS- [3 , 5-diiodo-4-methoxy 
phenyl) methyl] -2- [methyl (2- (4- 

morpholiny 1 ) ethyl ] amino ] -2 -oxoethyl ] amino ] - 5 -methyl - 4 - 

oxo-4H-3 , l-benzoxazin-6-yl] carbamate; 

1,1-dimethylethyl [2- [ [is- [ [methyl- [2- (4- 

morpholinyl) ethyl] amino] carbonyl] -3- 

(methylsulfonyl) propyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
ben z oxa z i n - 6 -y 1 ] c arbama t e ; 

1, 1-dimethylethyl [5-methyl-2- [ [ lS-methyl-2 - [methyl- [2- 
(4-methylpiperazin-l-yl) ethyl] amino] -2- 
oxoethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] carbamate ; 

1, 1-dimethylethyl [ 5-methyl-2- [ [lS-methyl-2- [methyl- [2- 

(4-methylpiperazin-l-yl) ethyl ] amino] carbonyl] -3- 

(methylsulfonyl)propyl]amino]-4-oxo-4H-3,l-benzoxazin- 
6-yl] carbamate ; 

1, 1-dimethylethyl [5-methyl-4-oxo-2- [ [3-oxo-lS- (3- 
pyridinyl ) -3 - ( 1 -pyrrol idinyl ) propyl ] amino ] -4H-3 , 1 - 
benzoxazin-6 -yl ] carbamate ; 

1, 1-dimethylethyl [5-methyl-2- [lS-methyl-3 - (4- 

methylpiperazin-l-yl)-3-oxopropyl]amino]-4-oxo-4H-3,l- 
benzoxaz in- 6 -yl] carbamate; 
methyl aS- [ [ 6- [ [ 1 , 1-dimethylethoxy ) carbonyl ] amino] -5- 
methyl - 4 -oxo-4H-3 , 1-benzoxaz in-2 -yl ] amino ] morpholine- 
4-butanoate; 
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methyl oS-[ [6- [ [ (1 , 1-dimethylethoxy ) carbonyl ] amino ] -5- 

methyl-4-oxo-4H-3,l-benzoxazin-2-yl]amino]pyrrolidine 
1-butanoate; 

1.1-dimethylethyl [6- [ [is- [ (4-hydroxy-3 , 5-diiodo 

phenyl) methyl] -1 -methyl -2 -oxo-2- (1- 

pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6-yl] carbamate; 
N-(2-(dimethylamino)ethyl]-aS-[ [6- 

[ [ (ethylamino) carbonyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-2-yl]amino]-3,5-diiodo-4-methoxy-N- 

methy lbenzenepropanamide ; 
N- [2-dimethylamino) ethyl] -ccS- [ [6- [ [ethyl 

amino) carbonyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-2-yl] amino) -N-methylpropanamide; 
N- [2- (dimethylamino) ethyl] -3 , 5-diiodo-4-methoxy-N-methyl- 

ccS [ [5-methyl-4-oxo-6- ( ( propyl sulfonyl) amino] -4H-3 , 1- 

benzoxazin-2-yl] amino] -N-methylpropanamide; 
Nl [2 - (dimethylamino) ethyl] -N 2 - (2- [ [IS- [ (4-hydroxy-3 , 5- 

diiodophenyl) methyl] -2 -oxo-2- (1- 

pyrrolidinyl ) ethyl ] amino ] - 5 -methyl - 4 -oxo- 4H- 3 , 1 - 

benzoxazin-6-yl]urea; 
2- (dimethylamino) ethyl [2- [ [is- [ (3 , 5-diiodo-4- 

methoxyphenyl) ethyl] -2-oxo-2 (1- 

pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxaz in- 6 -yl] carbamate ; 
N^-i'2- (dimethylamino) ethyl] -N 2 - [ 5-methyl-4-oxo-2- [ [1S- 

methyl-2-oxo-2- ( 1 -pyrrol idinyl) ethyl] amino] ] -4H-3 , 1- 

benzoxazin-6-yl ] urea ; 
n!-[2- (dimethylamino) ethyl] -N 2 - [5-methyl-2- [ [3- 

(methylsulfonyl) -^ls- [ (1- • 

pyrrolidinyl ) carbonyl ] propyl ] amino ]' -4 -oxo - 4H-3 , 1 - 
benzoxazin-6-yl]urea; 
( 3 -pyr idinyl ) methyl [ 2 - [ [ IS- [ 3 , 5 -diiodo-4 -me thoxy 

phenyl)methyl]-2-oxo-2-(l-pyrrolidinyl)ethyl]amino]-5- 
methyl-4-oxo-4H-a3 , l-benzoxazin-6-yl ] carbamate; 
2- (dimethylamino) -N- [2- [ [IS- [ (3 , 5-diiodo-4- 
methoxyphenyl) methyl] -2 -oxo-2 -(4- 
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morpholinyl) ethyl] amino] -5-methyl-4 -oxo-4H-3 , 1- 

benzoxazin-6-yl] acetamide; 
2 - (dimethy lamino ) -N- 1 5 -methy 1-2 [ [ IS -methyl -2 -oxo-2 - ( 1 - 

pyrrolidinyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
5 yl] acetamide; 

N- [2- [ [IS- [ (3 , 5-diiodo-4-methoxyphenyl)methyl] -2-oxo-2- 

(1-pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxaz in-6-yl] morpholine- 4 -acetamide ; 
N-[2-[ [1, l-dimethyl-2 -oxo-2- (1 -pyrrolidinyl) ethyl] amino] 
10 5-methyl-4-oxo-4H-3 , l-benzoxazin-6-yl]morpholine-4- 

acetamide; 

N- [5-methyl-2- [ r 3- (methylsulfonyl) -IS- [ (1- 

pyrrolidinyl ) carbonyl ] propyl ] amino ] - 4 -oxo-4H-3 , 1- 
benzoxazin-6-yl] morpholine- 4 -acetamide; 
15 4-methyl-N-[5-methyl-2- [ t lS-methyl-2-oxo-2- (1- 

pyrrolidinyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl ]piperazine-l -acetamide ; 
N- [2- [ [IS- [ (3 , 5-diiodo-4-methoxyphenyl)methyl] -2-oxo-2- 
(1-pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
20 benzoxazin-6-yl] -1 -methy lpyrrolidine-2S-carboxamide; 

N- [5 -methyl -2- [ [lS-methyl-2-oxo- (4- 

morpholinyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl ] pyrrol idine-1 -acetamide; 
N-[5-methyl-2- [ [3 - (methylsulfonyl ) -IS- [ (1- 
25 pyrrolidinyl) carbonyl] propyl] amino] -4-oxo-4K-3 , 1- 

benzoxazin-6-yl ] pyrrolidine-l-acetamide ; 
N- [5 -methyl -2- [ [3- (methylsulfonyl) -IS- [ (4 -methyl 

piperazin-l-yl) carbonyl] propyl] amino] t4-oxo-4H-3 , 1- 
benzoxazin-6-yl] furan-2-carboxamide; 
30 N- [6 [ [ [ (1, 1-dimethylethoxy) carbonyl] amino] methyl] -5- 
methyi-4-oxo-4H-3 , l-benzoxazin-*2-yl ] -3 , 5-diiodo-O 
methyl -L- tyrosine, methyl ester; 
methyl aS-[6- [ [ [ (1, 1- 

dimethylethoxy) carbonyl] amino] methyl] -5-methyl-4-oxo- 
35 4H-3 , l-benzoxazin-2-yl ] amino] thiazole-4-propanoate; 

N 2 - [6 [ [ [ (1, 1-dimethylethoxy) carbonyl] amino] methyl] -5- 
methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -L-asparagine, 
methyl ester; 
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1,1-dimethylethyl [ [5-methyl-2- [ [3 -methyl sulfonyl) -ls- 
td-pyrrolidinyl)carbonyl] propyl] amino] -4-oxo-4H-3, 1- 

benzoxazin-6-yl ] methyl ] carbamate ; 
1, 1-dimethylethyl [ [2- [ [is- [3 . 5-diiodo-4-methoxy 

phenyl ) me thy 1 ] -2 - { [ 2 - ( dimethylamino ) ethyl ] methyl 

amino] -2-oxoethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxaz in- 6 -y 1 ] methyl ] carbamate ; 
1,1-dimethylethyl [ [2- [ [2- [ [2- 

( dimethylamino) ethyl Jmethylamino] -lS-methyl-2- 

oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

yl ] methyl ] carbamate ; 
1,1-dimethylethyl [ [2- [ [is- [ [2- 

( dimethylamino) ethyljmethylamino] carbonyl] -3- 

(methylsulfonyl)propyl]amino]-5-methyl-4-oxo-4H-3 / l- 

benzoxazin-6-yl] methyl] carbamate; 
1,1-dimethylethyl .[ [5-methyl-2- [ [lS-methyl-2- [methyl [2- 

( 1 -piper idiry ) ethyl ] amino ] -2-oxoethyl ] -amino ] - 4 -oxo- 

4H-3,l-benzoxazin-6-yl]methyl]carbamate; 
1, 1-dimethylethyl [ [5-methyl-2- [ [is- [ [methyl- [2- (4- 
morpholinyl) ethyl] amino] carbonyl] -3 - (methyl 

sulfonyl)propyl]amino]-4-oxo-4H-3,l-benzoxazin-6- 
yl] methyl] carbamate ; 

1,1-dimethylethyl [ [5-methyl-2- [ [is-methyl- [2- (4-methyl- 

1- piperazinyl)ethyl]amino]-2-oxoethyl]amino]-4-oxo-4H- 
3 , 1 -benzoxazin- 6 -y 1 ] methy 1] carbamate ; 

Nl-[2- (dimethylamino) ethyl] - N 2-[ [5-methyl-2- [ [ls-methyl- 

2- OXO-2- ( 1 -pyrrol idinyl) ethyl] amino] -4-oxo-4H-3 , 1- 
benzoxaz in- 6 -yl] methyl] urea; 

2- (dimethylamino) -N- [ [5-methyl-2- [ [lS-methyl-2-oxo-2- (1- 

pyrrolidinyl)ethyl]amino]-4-oxo-4H-3,l-benzoxazin-6- 
yl ] methyl ] acetamide ; 

N- [ [5-methyl-2- [ [3- (methylsulfonyl) -IS- (1- 

pyrrolidinyl ) carbonyl ] propyl ] amino] -4-oxo-4H-3 , 1- 

benzoxazin-6-yl] methyl ] morpholine-4 -acetamide • ' 

N-(5-methyl-4-oxo-4H-3,i-benzoxazin-2-yl)-L-alanine, 
tert-butyl ester; 

N- (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl ) -D-alanine, 1,1- 
dimethyl ester; 
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N- (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -L-alanine, 
methyl ester 

N-(5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)-D-alanine, 
methyl ester; 

■ 5. N-5(5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)-L-valine, 
methyl ester; 

N-(5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)-L-leucine, 
methyl estei : 

N-(5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)- L -norleucine, 
10 methyl ester; 

N- (5-methyl-4-oxo-4H-3 . l-benzoxazin-2-yl) -L-isoleucine, 
methyl ester; 

N-(5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)-L-methionine, 
methyl ester; 

15 N°- (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -N*- 

[ (Phenylmethoxy) carbonyl] -L- lysine, 1, 1-dimethylethyl 
ester; 

N- (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -L- 

phenylalanine, 1, 1-dimethylethyl ester; 
N- (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -L- 
phenylalanine, methyl ester 

N- (5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -L-tyrosine, 
1,1-dimethylethyl ester; 

N -<5-me C hyl-4-oxo-4H-3.1-benzoxazin-2-yl,- L - crypCophan , 
" methyl ester; 

N- ( 5 -methyl-4 -oxo-4H-3 , l-benzoxazin-2-yl) -L- tryptophan, 

1,1-dimethylethyl ester ; 
N- ( 5 -methyl-4 -oxo-4h- 3 , l-benzoxazin-2-yl) -L- 

phenylglycine, 1,1-dimethylethyl ester; 
2- [ [2-methoxy- (l S ) - (1-phenylmethyl) ethyl] amino] -5-methyl- 
4H ~ 3 * l-benzoxazin-4-one; 

3,5-diiodo- N -(5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)- L - 
tyrosine, methyl ester; 

N -< 5 -^thyl-4-oxo-4H-3,l-benzoxazin-2-yl,-o-methyl-L- 
tyrosine, methyl ester ,- 

N-(6-bromo-5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl)- L - 
alanine, 1,1-dimethylethyl ester; 



20 



30 



10 



15 



56 

N- (6-bromo-5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -D- 

alanine, 1, 1-dimethylethyl ester; 
N- [6- ( [ (l, 1-dimethylethoxy) carbonyl] amino] -5-methyl-4- 

°xo-4H-3,l-benzoxazin-2-yl]-L-alanine, 1,1- 
dimethylethyl ester; 

N-[6-[((l ( l-dimethylethoxy)carbonyl]amino]-5-methyl-4- 

oxo-4H-3,l-benzoxazin-2-yl]- L -phenylalanine, me'thyl 
ester; 

N-[6-[[(l,i-dimethylethoxy)carbonyl]amino]-5-methyl-4- 
oxo-4H-3 , l-benzoxazin-2-yl] -O- (phenylmethyl) -L-serine, 
methyl ester; 

N-[6-[ [ (1, l.-dimethylethoxy) carbonyl] amino] -5-methyl-4- 
oxo-4H-3 , l-benzoxazin-2-yl] -O-methyl-L- tyrosine, 
methyl ester; 

N- (6- [ [ (l, l-dii..«thylethoxy) carbonyl] amino] -5-methyl-4- 

oxo-4H-3,l-benzoxazin-2-yl]-o-methyl-L-tyrosine, 
dimethylanu.de ; 

N- [6-[ [ (1, l-dimethylethoxy)carbonyl]amino] -5-methyl-4- 

oxo-4H-3,l-benzoxazin-2-yl]-L-thiazol-4-yl-alanine, 
*0 methyl ester; 

N-[6-[[(l,i-dimethylethoxy)carbonyl]amino]-5-methyl-4- 
oxo-4H-3,l-benzoxazin-2-yl]- L -aspartic acid, alpha- 
methyl ester beta-dimethylamide; 

N - [6 - (C(1 ' 1 -dimethylethoxy)carbonyl]amino]-5-methvl-4- 
25 oxo - 4 H-3,l-benzoxazin-2-yl]-L-alanine, 
Pyrrolidineamide; 

N- 1 6 - [ [ ( 1 , l -dime thy 1 ethoxy ) carbonyl ] amino ] - 5 -methyl - 4 - 

oxo-4H-3,l-benzoxazin-2-yl]- 0 -methyl-L-tvrosine, 
pyrrolidineamide; 

N- [ 6 - [ [ ( 1 , 1 -dime thy le thoxy ) carbonyl ] amino ] - 5 -methyl - 4 - 

oxo-4H-3,l-benzoxazin-2-yl]-o-methyl-L-tyrosine, 
morphol ineamide ; 

N - [6[ t (1 ' 1 -dimethylethoxy)carbonyl]amino]-5-methyl-4-oxo- 
4H-3 , l-benzoxazin-2-yl] -O-methyl-L- tyrosine, N- 
methylpiperazineamide ; 
N- 1 6 - f f ( 1 , 1 -dime thy le thoxy ) carbonyl ] amino ] - 5 -methyl - 4 - 

oxo-4H-3 / l-benzoxazin-2-yl]- 0 -methyl-L-tyrosine n- 
methyl-N-[2-(l- morpholinyl)ethyl)amide; 
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N-[6-[ [ (1, 1-dimethylethoxy) carbonyl] amino] -5-methyl-4- 
oxo-4H-3,l-benzoxazin-2-yl]-o-methyl-L-tyrosine, N- 
methyl-N- [2- ( 1 -piper idinyl) ethyl] amide; 
N- ( 6 - [ [ ( 1 ; 1 - dime thy 1 e t hoxy ) carbony 1 ] amino ] - 5 -me thy 1 - 4 - 
OXO-4H-3, l-benzoxazin-2-yl] -L- tryptophan, 
dimethylami6'3 ; 

N- [ 6 - [ [ ( 1 , l - dime thy 1 et hoxy ) carbony 1 ] amino ] - 5 -me thy 1 - 4 - 

oxo-4H-3,l-benzoxazin-2-yl]-o-methyl-L-threonine, 
methyl ester; 

N- 1 6 - [ [ ( 1 , 1-dime thylethoxy ) carbonyl ] amino ] - 5 -methyl -4 - 
oxo-4H-3 , l-benzoxazin-2-yl] -O-methyl-L-serine, methyl 
ester; 

N- [6- [ [ (1,1-dimethy let hoxy) carbonyl] amino] -5-methyl-4- 

oxo-4H-3 / l-benzoxazin-2-yl]-L-phenylglycine / 1,1- 
15 dimethylethyl ester; 

N- [ 6 - [ [ ( l , l -dime thy 1 e t hoxy ) carbonyl ] amino ] - 5 -me thy 1 - 4 - 
■ oxo-4H-3 , l-benzoxazin-2-yl] -3 . 5-diiodo-O-methyl-L- 
tyrosine, methyl ester; 
N- [ 6 - [ [ ( l , 1 -dime t hy le thoxy ) carbonyl ] amino ] - 5 -me thy 1 - 4 - 

oxo-4H-3,l-benzoxazin-2-yl]-4-iodo-L-phenylalanine, 
methyl ester; 

N- [6-[ [ (1, 1-dimethylethoxy) carbonyl] amino] -5-methyl-4- 

oxo-4H-3,l-benzoxazin-2-yl]- L -methionine sulfone, 
methyl ester; 

N-[6-[[(l, 1-dimethylethoxy) carbonyl ] amino ] -5-methyl-4- 

oxo-4H-3,l-benzoxazin-2-yl]- L -beta-naphthylalanine, 
methyl ester; 

N- [6 - [ [ (1,1 -dime thy lethoxy) carbonyl ] amino ] - 5 -methyl - 4 - 

oxo-4H-3,l-benzoxazin-2-yl]-2-aminoisobutyric acid, 
methyl ester; 

N- [ 6- [[(1, 1-dimethylethoxy) carbonyl ] amino] -5 -methyl -4- 
oxo-4H-3 , l-benzoxazin-2-yl] -1-cyclopropanecarboxylic 
acid, methyl ester; 
N- [ 6 - [ [ ( 1 , l -dime thy le t hoxy ) carbony 1 ] amino J - 5 -me thy 1 - 4 - 
oxo-4H-3 , l-benzoxazin-2-yl] - [1- (4-cyanophenyl) ] -3s- 
aminopyrrolidin-2-one; 
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N- [ 6 - [ [ ( 1 , 1-dimethylethoxy) carbony 1 ] amino ] -5-methyl - 4 - 
oxo-4H-3 , l-benzoxazin-2-yl] -L-alanine, N-methyl-N- 
allylamide; 

N-[6-[[ (i; 1-dimethylethoxy) carbonyl] amino] -5 -methyl -4- 
oxo-4H-3,l-benzoxazin-2-yl] -L-alanine, N-methyl-N- 
phenylmethylamide ; 

N- [6 [ [ (1, 1-dimethylethoxy ) carbonyl] amino] - 5-methyl-4-oxo 

4H-3,l-benzoxazin-2-yl] -L-alanine, phenyl methyl 
ester; 

N- [6- f [ (1, 1-dimethylethoxy) carbonyl] amino] -5 -methyl -4- 
oxo-4H-3 , l-benzoxazin-2-yl] -3 , 5-diiodo-L- tyrosine, 
methyl ester; 

N-C6- [[[(1,1 -dimethyl e thoxy ) carbonyl ] amino ] methyl ] - 5 - 

methyl-4-oxo-4H-3 / l-benzoxazin-2-yl] -L-alanine, 
15 dimethylamide ,- 

N- [ 6- [ [ [ ( 1 , 1-dimethylethoxy) carbonyl ] amino] methyl ] -5 - 

methyl-4-oxo-4H-3,l-benzoxazin-2-yl] -L-alanine, 
morpholineamide ; 

N- [6 - [ [ [ (1, 1-dimethylethoxy) carbonyl] amino] methyl] -5- 

methyl-4-oxo-4H-3,l-benzoxazin-2-yl]-o-methyl-L- 
tyrosine, pyrrolidineamide; 

N- [ 6- [ [ [ (1 , 1-dimethylethoxy) carbonyl ] amino] methyl ] -5- 

methyl-4-oxo-4K-3,l-benzoxazin-2-yl]-o-methyl-L- 
tyrosine, morpholineamide; 

N- [ 6- [ [ [ ( l . l -dimethyle thoxy ) carbonyl ] amino] methyl ] -5 - 

methyl-4-oxo-4H-3,l-benzoxazin-2-yl]-o-methyl-L- 
tyrosine, dimethylamide; 

N- [6-[ [ [ (l ,1-dimethyle thoxy) carbonyl] amino Jmethvl] -5- 

methyl-4-oxo-4K-3 , l-benzoxazin-2-yl] -L-alanine, methvl 
ester; 

N-[6-amino-5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl]- L - 
alanine, methyl ester; 

N- [6-amino-5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -1- 
phenylalanine, methyl ester; 

N-[6-aminomethyl-5-methyl-4-oxo-4H-3,l-benzoxazin-2-yl]- 
O-methyl-L-tyrosine, pyrrolidineamide; 
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N- [6 - [ [ [ [dimethylaminomethyl] carbonyl] amino] methyl] - 5- 

methyl-4-oxc -4H-3 , l-benzoxazin-2-yl] -O-methyl-L- 

tyrosine, pyrrolidineamide; 
N- [6- [ [ [ [ (1-pyrrolidinyl) methyl] carbonyl] amino] methyl] -5- 
5 methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -O-methyl-L- 

tyrosine, pyrrolidineamide; 
N-[ [6- (dimethylaminomethyl) carbonyl] amino] -5-methyl-4- 

oxo-4H-3 , l-benzoxazin-2-yl] -L-alanine, methyl ester; 
5 -methyl -N-6- [ [ (2-pyridyl) carbonyl] amino] -4-oxo-4H-3 , 1- 
10 benzoxazin-2-yl] -L-alanine, methyl ester; 

N- [6- [ [ ( 5- isoxazolyl) carbonyl] amino] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-2-yl] -L-alanine, methyl ester; 
N- [6- [ [ (methoxymethyl) carbonyl] amino] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-2-yl] -L-alanine, methyl ester; 
15 N- [6- [ [ (methoxymethyl) carbonyl] amino] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-2-yl] -L -phenylalanine, methyl ester; 
N- [6- [ [ ( 2- carte ::ye thy 1) carbonyl] amino] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-2-yl] -L-phenylalanine, methyl ester; 
N-[6-[ [ (cyclobutyl) carbonyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
20 benzoxazin-2-yl] -L-phenylalanine, methyl ester; 

N- [N- [ [ (2-furanyl) carbonyl ] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-2-yl] -L-phenylalanine, methyl ester; 
N- [6- [ [ (2-thienylmethyl) carbonyl] amino] -5-methyl-4-oxo- 

4K-3 , l-benzoxazin-2-yl] -L-phenylalanine, methyl ester; 
25 N- [6- [ [ (2-thienylmethyl) carbonyl] amino] -5-methyl-4-oxo- 

4H-3 , l-benzoxazin-2-yl] -L-phenylalanine, 

morpholineamide ; 
N- [6- [ { (2-thienylmethyl) carbonyl] amino] -5-methyl-4-oxo- 

4H-3 , l-benzoxazin-2-yl] -L-phenylalanine, 
3 0 pyrrolidineamide ; 

N- [6- [ [ [ [2 - (2-thienyl ) ethyl] amino] carbonyl] amino] -5- 

methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -L-phenylalanine, 

methyl ester; 

N- [6- [ [ [ [2- (2-thienyl) ethyl] amino] carbonyl] amino] -5- 
35 methyl-4-oxo-4H-3 , l-benzoxazin-2-yl ] -L-alanine, methyl 
ester; 

N- [6 [ [ (1-morpholinyl) carbonyl] amino] -5-methyl-4-oxo-4H- 
3 , l-benzoxazin-2-yl] -L-alanine, methyl ester; 
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N- [6- [benzenesulfonyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
berizoxazin~2-yl] -L~phenylalanine, methyl ester; 

N- [ 6 - [benzenesulfonyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
berizoxazin-2-yl] -L-alanine, methyl ester; and 
5 N- [6-[ [ (1, 1-dimethylethoxy) carbonyl ] amino] -5-methyl-4- 
oxo-4H-3 , l-benzoxazin-2-yl] -L-alanine. 

The term "*iydrido" denotes a single hydrogen atom 
(H) . This hydrido radical may be attached, for example, to 

10 an oxygen atom to form a hydroxyl radical or two hydrido 
radicals may be attached to a carbon atom to form a 
methylene (-CH2-) radical. Where used, either alone or 
within other terms such as "haloalkyl" , "alkylsulfonyl" , 
"alkoxyalkyl" , " hydroxyalky 1 " and "aralkyl" the term 

15 "alkyl" embraces linear or branched radicals having one to 
about twenty carbon atoms or, preferably, one to about 
twelve carbon atoms. More preferred alkyl radicals are 
"lower alkyl" radicals having one to about ten carbon 
atoms. Most preferred are lower alkyl radicals having one 

20 to about six carbon atoms. Examples of such radicals 
include methyl, ethyl, n-propyl, isopropyl, n-butyl, 
isobutyl, sec-butyl, cert-butyl, pentyl, iso-amyl, hexyl 
and the like. The term "alkenyl" embraces linear or 
branched radicals having at least one carbon-carbon double 

25 bond of two to about twenty carbon atoms or, preferably, 

two to about twelve carbon atoms, provided that the double 
bond does not occur at the point of attachment of the 
radical. More preferred alkenyl radicals are "lower 
alkenyl" radicals having two to about six carbon atoms. 

30 Examples of such radicals include ethenyl, n-propenyl , 
butenyl, and the like. The term "halo" means halogens 
such as fluorine, chlorine, bromine or iodine. The term 
"haloalkyl" embraces radicals wherein any one or more of 
the alkyl carbon atoms is substituted with halo as defined 

3 5 above. Specifically embraced are monohaloalkyl , 

dihaloalkyl and polyhaloalkyl radicals. A monohaloalkyl 
radical, for one example, may have either an iodo, bromo, 
chloro or fluoro atom within the radical. Dihalo and 
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polyhaloalkyl radicals may have two or more of the same 
halo atoms or a combination of different halo radicals. 
"Lower haloalkyl" embraces radicals having 1-6 carbon 
atoms. Examples of haloalkyl radicals include 
5 fluoromethyl, dif luoromethyl , trif luoromethyl , 
chloromethyl , dichloromethyl , trichloromethyl , 
trichloromethyl, pentaf luoroethyl, heptaf luoropropyl, 
dif luorochloromethy 1 , dichlorof luoromethyl , dif luoroethyl , 
dif luoropropyl, dichloroethyl and dichloropropyl . The 

10 term "hydroxyalkyl " embraces linear or branched alkyl 

radicals having one to about ten carbon atoms any one of 
which may be substituted with one or more hydroxyl 
radicals. More preferred hydroxyalkyl radicals are "lower 
hydroxyalkyl" radicals having one to six carbon atoms and 

15 one or more hydroxyl radicals. Examples of such radicals 
include hydroxy methyl, hydroxyethy 1 , hydroxypropyl, 
hydroxybutyl and hydroxyhexyl . The terms "alkoxy" and 
"alkoxyalkyl" embrace linear or branched oxy-containing 
radicals each having alkyl portions of one to about ten 

20 carbon atoms. More preferred alkoxy radicals are "lower 
alkoxy" radicals having one to six carbon atoms. Examples 
of such radicals include methoxy, ethoxy, propoxy, butoxy 
and tert-butoxy. The term "alkoxyalkyl" also embraces 
alkyl radicals having two or more alkoxy radicals attached 

25 to the alkyl radical, that is, to form monoalkoxyalkyl and 
dialkoxyalkyl radicals. More preferred alkoxyalkyl 
radicals are "lower alkoxyalkyl" radicals having one to 
six carbon atoms and one or two alkoxy radicals. Examples 
of such radicals include methoxymethyl , methoxyethyl, 

30 ethoxyethyl, methoxybutyl and methoxypropyl . The "alkoxy" 
or "alkoxyalkyl" radicals may be further substituted with 
one or more halo atoms, such as fluoro, chloro or bromo, 
to provide "haloalkoxy" or haloalkoxyalkyl radicals. More 
preferred haloalkoxy radicals are "lower haloalkoxy" 

35 radicals having one to six carbon atoms and one or more 
halo radicals. Examples of such radicals include 
fluoromethoxy, chloromethoxy , trif luoromethoxy , 
trif luoroethoxy, fluoroethoxy and f luoropropoxy . The term 
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"aryl", alone or in combination, means a carbocyclic 
aromatic system containing one, two or three rings wherein 
such rings may be attached together in a pendent manner or 
may be fused. The term "aryl" embraces aromatic radicals 
5 such as phenyl, naphthyl, tetrahydronaphthyl, indane and 
biphenyl. Ary_ moieties may also be substituted at a 
substitutable position with one or more substituents 
selected independently from alkyl, aralkyl, alkoxyalkyl, 
alky laminoalky 1 , carboxyalkyl , alkoxycarbonylalkyl , 

10 aminocarbonylalkyl, alkoxy, aralkoxy, heterocyclylalkoxy , 
alky laminoalkoxy , carboxyamino , carboxyaminoalkyl , 
carboxyaminoaralkyl , amino, halo, nitro, alky lamino, 
alky Icarbony lamino , ary Icarbony 1 amino , 
alkoxycarbony lamino , aralkoxycarbonylamino , 

15 aminocarbony lamino , alky lamino c ar bony lamino , 

alky lsulfony lamino, ary Isulfony lamino, acyl, cyano, 
carboxy, aminocarbony 1 , alkoxycarbony 1 and 
aralkoxycarbonyl . The terms "heterocyclyl" or 
"heterocyclic" embrace saturated, partially saturated and 

20 unsaturated heteroatom-containing ring-shaped radicals, 
where the heteroatoms may be selected from nitrogen, 
sulfur and oxygen. Examples of saturated heterocyclic 
radicals include saturated 5 to 7-membered heteromonocylic 
group containing i to 4 nitrogen atoms [e.g. pyrrolidinyl, 

25 imidazolidinyl , piperidinyl, piperazinyl, tropanyl, 
homotropanyl, etc.]; saturated 5 to 7-membered 
heteromonocyclic group containing 1 to 2 oxygen atoms and 
1 to 3 nitrogen atoms [e.g. morpholinyl, etc.]; saturated 
5 to 7-membered heteromonocyclic group containing 1 to 2 

30 sulfur atoms and 1 to 3 nitrogen atoms [e.g., 

thiazolidinyl , etc.]. Examples of partially saturated 
heterocyclic radicals include dihydrothiophene, 
dihydropyran, oxazolinyl, dihydrofuran and 
dihydrothiazole. Examples of unsaturated heterocyclic 

35 radicals, also termed "heteroaryl" radicals include 
unsaturated 5 to 7 membered heteromonocyclic group 
containing 1 to 4 nitrogen atoms, for example, pyrrolyl, 
pyrrolinyl, imidazolyl, pyrazolyl, pyridyl, pyrimidyl. 
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azepinyl, pyrazinyl, pyridazinyl, tri&zolyl [e.g., 4H- 
1 , 2 , 4 - triazolyl , 1H-1 , 2 , 3 -triazolyl , 2H-1 , 2 , 3 -triazolyl , 
etc.] tetrazolyl [e.g. iH-tetrazolyl , 2H-tetrazolyl , 
etc.], etc.; unsaturated condensed heterocyclic group 
5 containing 1 to 5 nitrogen atoms, for example, indolyl, 
isoindolyl, indolizinyl, benzimidazolyl , quinolyl, 
isoquinolyl, indazolyl, benzotriazolyl , 

tetrazolopyridazinyl [e.g. , tetrazolo [1, 5-b]pyridazinyl , 
etc.], etc.; unsaturated 3 to 6-membered heteromonocyclic 

10 group containing an oxygen atom, for example, pyranyl, 

furyl, etc.; unsaturated 5 to 7-membered heteromonocyclic 
group containing a sulfur atom, for example, thienyl, 
etc.; unsaturated 5 to 7-membered heteromonocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms, 

15 for example, oxazolyl, isoxazolyl, oxadiazolyl [e.g., 

1,2, 4-oxadiazolyl , 1,3, 4-oxadiazolyl , 1,2, 5-oxadiazolyl , 
etc.] etc.; unsaturated condensed heterocyclic group 
containing 1 to 2 oxygen atoms and 1 to 3 nitrogen atoms 
[e.g. benzoxazolyl , benzoxadiazolyl , etc.]; unsaturated 5 

20 to 7-membered heteromonocyclic group containing 1 to 2 
sulfur atoms and 1 to 3 nitrogen atoms, for example, 
thiazolyl, thiadiazolyl [e.g., 1,2,4- thiadiazolyl , 1,3,4- 
thiadiazolyl, 1 , 2 , 5- thiadiazolyl , etc.] etc.; unsaturated 
condensed heterocyclic group containing 1 to 2 sulfur 

25 atoms and 1 to 3 nitrogen atoms [e.g., benzothiazolyl , 
benzothiadiazolyl, etc.] and the like. The term also 
embraces radicals where heterocyclic radicals are fused 
with aryl radicals. Examples of such fused bicyclic 
radicals include benzofuryl, benzothienyl , and the like. 

30 Said "heterocyclyl " radicals may also be substituted at a 
substitutable position with one or more substituents 
selected independently from alkyl, aralkyl, alkoxyalkyl, 
alkylaminoalky 1 , carboxyalky 1 , alkoxycarbonylalkyl , 
aminocarbonylalkyl, alkoxy, aralkoxy, alkylaminoalkoxy , 

3 5 aminocarboxy , alkylaminocarboxy , aralkylaminocarboxy , 
amino, halo, nitro, alkylamino, alkylcarbonylamino, 
arylcarbonylamino, alkoxycarbonylamino, 
aralkoxycarbony lamino , aminocarbony lamino , 
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alkylaminocarbonylamino, alkylsulf onylamino, 
arylsulf onylamino, acyl, cyano, carboxy, amino c arbony 1 , 
alkoxycarbonyl and aralkoxycarbonyl . More preferred 
heteroaryl radicals include five to six memhered 
5 heteroaryl radicals. The term "cycloalkyl" embraces 

radicals having three to ten carbon atoms. More preferred 
cycloalkyl radicals are "lower cycloalkyl" radicals having 
three to seven carbon atoms. Examples include radicals 
such as cyclopropyl, cyclobutyl, cyclopentyl, cyclohexyl 

10 and cycloheptyl. The term "cycloalkylalkyl" embraces 
cycloalkyl radicals as defined above attached to alkyl 
radicals of one to ten carbon atoms. More preferred 
cycloalkylalkyl radicals are "lower cycloalkylalkyl" 
radicals having alkyl radicals of one to six carbon atoms. 

15 Examples include radicals such as cyclopropylpropyl , 

cyclobutylethy 1 cyclopentylmethyl , and cyclohexylmethyl . 
The term "mercaptoalkyl" embraces radicals containing a 
free -SH group attached to an linear or branched alkyl 
radical, as defined above. Examples of such mercaptoalkyl 

20 radicals are mercatomethyl , mercaptopropyl and 

mercaptohexyl. The term "alkylthio " embraces radicals 
containing a linear or branched alkyl radical, of one to 
about ten carbon atoms attached to a divalent sulfur . atom. 
More preferred alkylthio radicals are "lower alkylthio" 

25 radicals having alkyl radicals of one to six carbon atoms. 
Examples of such lower alkylthio radicals are methylthio, 
ethylthio, propyl thio, butyl thio and hexylthio. The term 
"alkylthioalkyl" embraces alkylthio radicals attached to 
an alkyl radical. More preferred alkylthioalkyl radicals 

30 are "lower alkylthioalkyl" radicals having alkyl radicals 
of one to six carbon atoms and an alkylthio radical as 
described above. Examples of such radicals include 
methylthiomethyl . The term "alkylsulf inyl " embraces 
radicals containing a linear or branched alkyl radical, of 

35 one to ten carbon atoms, attached to a divalent -Spo- 
radical. More preferred alkylsulf inyl radicals are "lower 
alkylsulf inyl" radicals having one to six carbon atoms. 
Examples of such lower alkylsulf inyl radicals include 
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methylsulf inyl, ethylsulf inyl, butylsulf inyl and 
hexylsulfinyl. The term "sulfonyl", whether used alone or 
linked to other terms such as alkylsulf onyl , denotes 
respectively divalent radicals -S0 2 -. "Alkylsulf onyl " 

embraces alkyl radicals attached to a sulfonyl radical, 
where alkyl is defined as above. More preferred 
alkylsulf onyl radicals are "lower alkylsulf onyl " radicals 
having one to six carbon atoms. Examples of such lower 
alkylsulf onyl radicals include methylsulf onyl, 
ethylsulf onyl and propylsulf onyl . The "alkylsulf onyl tt 
radicals may be further substituted with one or more halo 
atoms, such as fluoro, chloro or bromo, to provide 
"haloalkylsulfonyl" radicals. More preferred 
haloalkylsulfonyl radicals are "lower haloalkylsulf onyl" 
radicals having one "or more halo atoms attached to lower 
alkylsulf onyl radicals as described above. Examples of 
such lower haloalkylsulfonyl radicals include 
fluoromethylsulfonyl, trif luoromethylsulf onyl and 
chloromethylsulfonyl. The term "arylsulf onyl" embraces 
aryl radicals as defined above, attached to a sulfonyl 
radical. Examples of such radicals include 
phenylsulfonyl. The terms "sulfamyl", "aminosulf onyl " and 
"sulfonamidyl" denotes NH 2 0 2 S-. The term "acyl" denotes a 
radical provided by the residue after removal of hydroxy], 
from an organic acid. Examples of such acyl radicals 
include formyl, alkanoyl and aroyl radicals. The term 
"alkylsulfinylalkyl" embraces radicals containing an 
alkylsulf inyl radical, as described above, attached to an 
alkyl radical. More preferred alkylsulfinylalkyl radicals 
are "lower alkylsulfinylalkyl" radicals having one to six 
carbon atoms. Examples of such lower alkylsulfinylalkyl 
radicals include methylsulf inylethyl , ethylsulf inylmethyl, 
butylsulf inylethyl and methylsulf inylmethyl . 
"Alkylsulf onylalkyl" embraces alkylsulf onyl radicals 
attached to an alkyl radical, where alkyl and 
alkylsulf onyl are defined above. More preferred 
alkylsulf onylalkyl radicals are "lower alkylsulf onylalkyl" 
radicals having one to six carbon atoms. Examples of such 



lower alkylsulf onylalkyl radicals include 
methylsulf onylmethyl , ethylsulf onylethyl and 
methylsulf onylethyl . The terms "carboxy" or " carboxy 1" , 
whether used alone or with other terms, such as 
5 "carboxyalkyl" , denotes -CO2H. .The term "carbonyl M , 
whether used alone or with other terms, such as 
"alkoxycarbonyl" , denotes -(C=0)-. The term 
"alkoxycarbonyl" means a radical containing an alkoxy 
radical, as defined above, attached via an oxygen atom to 

10 a carbonyl radical. Preferably, "lower alkoxycarbonyl" 
embraces alkoxy radicals having one to six carbon atoms. 
Examples of su-.h "lower alkoxycarbonyl" ester radicals 
include substituted or unsubstituted methoxycarbonyl, 
ethoxycarbonyl, propoxycarbonyl , butoxycarbonyl and 

15 hexyloxycarbonyl. The term "aralkyl" embraces aryl- 

substituted alkyl radicals. Preferable aralkyl radicals 
are "lower aralkyl" radicals having aryl radicals attached 
to alkyl radicals having one to six carbon atoms. 
Examples of such radicals include benzyl, diphenylmethyl , 

20 triphenylmethyl, phenylethyl and diphenylethyl . The aryl 
in said aralkyl may be additionally substituted as 
described above. The term "aralkenyl" embraces aryl- 
substituted alkenyl radicals. Preferable aralkenyl 
radicals are "lower phenylalkenyl" radicals having phenyl 

25 radicals attached to alkenyl radicals having one to six 
carbon atoms, Examples of such radicals include 
phenylethenyl and phenylpropenyl . The aryl in said 
aralkyl may be additionally substituted as described 
above. The terms benzyl and phenylmethyl are 

30 interchangeable. The term "alkylcarbonyl - includes 

radicals having alkyl radicals as defined above, attached 
to a carbonyl radical. More preferred alkylcarbonyl 
radicals are "lower alkylcarbonyl" radicals having one to 
six carbon atoms. Examples of such radicals include 

35 methylcarbonyl and ethylcarbonyl . The term 

"alkoxycarbonylalkyl " embraces radicals having 
"alkoxycarbonyl", as defined above substituted to an alkyl 
radical. More preferred alkoxycarbonylalkyl radicals are 
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"lower alkoxycarbonylalkyl" having lower alkoxycarbonyl 
radicals as defined above attached to one to six carbon 
atoms. Example:; of such lower alkoxycarbonylalkyl 
radicals include methoxycarbonylmethyl . The term 
5 "haloalkyl carbonyl" embraces radicals having a haloalkyl 
radical as described above attached to a carbonyl radical • 
More preferred radicals are "lower haloalkylcarbonyl" 
radicals where lower haloalkyl radicals, as described 
above are attached to a carbonyl radical. The term 

10 "carboxyalkyl" embraces radicals having a carboxy radical 
as defined above, attached to an alkyl radical. The 
alkanoyl radicals may be substituted or unsubstituted, 
such as formyl, acetyl, propionyl, butyryl, isobutyryl, 
valeryl, isovaleryl, pivaloyl, hexanoyl, trif luoroacetyl 

15 or the like, in which the preferable one is formyl, 
acetyl, propionyl or trif luoroacetyl . The term 
"heterocyclylalkyl " embraces heterocyclic-substituted 
alkyl radicals . More preferred heterocyclylalkyl radicals 
are "lower heterocyclylalkyl" radicals having five to six 

20 membered heterocyclyl radicals attached to lower alkyl . 

radicals having one to six carbon atoms. Examples of such 
radicals include pyrrolidinylmethyl , piperidiny lmethyl , ■ 
morpholinylmethy 1 , piperaziny lmethyl , oxazolylmethyl , 
oxazolylethyl , oxazoliny lmethyl , oxazolinylethy 1 , 

25 indolylethyl, indoly lmethyl , pyridy lmethyl, 

quinoly lmethyl, thieny lmethyl , furylethyl and 
quinolylethyl . The heterocyclic in said heterocyclylalkyl 
may be additionally substituted as described above. The 
term "aryloxy" embraces aryl radicals, as defined above, 

30 attached to an oxygen atom. The aryl in said aryloxy may 
be additionally substituted as described above. Examples 
of such radicals include phenoxy. The term "aralkoxy" 
embraces oxy-containing aralkyl radicals attached through 
an oxygen atom to other radicals. The term "aralkoxy alkyl" 

3 5 embraces alkyl radicals having one or more aralkoxy 

radicals attached to the alkyl radical, that is, to form 
monoaralkyloxyalkyl and diaralkyloxyalkyl radicals. The 
"aralkoxy" or "aralkoxyalkyl " radicals may be further 
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substituted on the aryl ring portion of the radical. More 
preferred aralkoxyalkyl radicals are "lower aralkoxyalkyl" 
having an alkoxy attached to one to six carbon atoms. 
Examples of lower aralkoxyalkyl radicals include 
5 benzyloxymethyl. The term "aminoalkyl " embraces alkyl 
radicals substituted with amino radicals. More preferred 
aminoalkyl radicals are "lower aminoalkyl" having one to 
six carbon atoms. Examples include aminomethyl, 
aminoethyl and aminobutyl. The term "guanidinoalkyl" 

10 denotes a guanidino radical [ -C=NH2 (NH2 ) 2 1 attached to an 
alkyl radical as defined above. More preferred alkylamino 
radicals are "lower alkylamino" radicals having one or two 
alkyl radicals of one to six carbon atoms, attached to a 
nitrogen atom. The term "alkylamino" denotes amino groups 

15 which have been substituted with one or two alkyl 

radicals. More preferred alkylamino radicals are "lower 
alkylamino" having alkyl radicals of one to six carbon 
atoms attached to the nitrogen atom of an amine. Suitable 
"lower alkylamino" may be mono or dialkylamino such as N- 

20 methylamino., N-ethylamino, N, N-dimethylamino, N,N- 

diethylamino or the like. The term "alkylaminoalkyl 0 
denotes alkylamino groups, as defined above, attached to 
an alkyl radical. More preferred alkylaminoalkyl radicals 
are "lower alkylaminoalkyl" having one to six carbon atoms 

25 attached to a lower aminoalkyl radical as described above. 
Suitable "lower alkylaminoalkyl" may be mono or 
dialkylaminoalkyl radicals such as N-methylaminomethyl , N- 
ethylaminomethyl, N, N-dimethylaminomethyl , N,N- 
dimethylaminoethyl N, N-dimethylaminopropyl or the like. 

30 The term "dialkylaminoalkyl " also includes radicals where 
the bridging alkyl moiety is optionally substituted with 
alkylsulfonyl, alkoxy, aralkoxy, heterocyclyl , and aryl. 
The term "alkylaminoalkoxy " denotes alkylamino groups, as 
defined above, attached to an alkoxy radical. Suitable 

35 "alkylaminoalkoxy" may be mono or dialkylaminoalkoxy 
radicals such as N-methylaminomethoxy , N- 
ethylaminomethoxy, N, N-dimethylaminomethoxy , n,n- 
dimethylaminoethoxy N, N-dimethylaminopropoxy or the like. ' 
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The term "alkylaminocarbonyl " embraces alkylamino 
radicals, as described above, to a carbonyl radical. More 
preferred alkylaminocarbonyl radicals are "lower 
alkylaminocarbonyl" having lower alkylamino radicals, as 

- 5 described above, attached to a .carbonyl radical. Examples 
of such radicals include N-methylaminocarbonyl and N,N- 
dimethylcarbonyl . The term "arylamino" denotes amino 
groups which have been substituted with one or two aryl 
radicals, such as N-phenylamino. The "arylamino" radicals 

10 may be further substituted on the aryl ring portion of the 
radical. The terms "N-arylaminoalkyl" and "N-aryl-N-alkyl- 
aminoalkyl" denote amino groups which have been 
substituted with one aryl radical or one aryl and one 
alkyl radical, respectively, and having the amino group 

15 attached to an alkyl radical . More preferred 

aryl aminoa Iky 1 radicals are "lower arylaminoalky 1 " having 
the arylamino radical attached to one to six carbon atoms. 
Examples of such radicals include N-phenylaminomethyl and 
N-phenyl-N-methylaminomethyl . The term "aminocarbonyl " 

20 denotes an amide group of the formula -C(=0)NH2. The term 
"aminocarbonylalkyl " denotes an aminocarbonyl group 
attached to an alkyl radical. More preferred are "lower 
aminocarbonylalkyl" having lower aminocarbonyl radicals as 
described above attached to alkyl of one to six carbon 

25 atoms. The term "alkylaminocarbonylalkyl " denotes an 

aminocarbonyl group which has been substituted with one or 
two alkyl radicals and attached to an alkyl radical. More 
preferred are "lower alkylaminocarbonylalkyl" having lower 
alkylaminocarbonyl radicals as described above attached to 

30 alkyl radicals of one to six carbon atoms. The term 

"aryloxyalkyl" embraces alkyl radicals having one or more 
aryloxy radicals, aryl radicals attached to a divalent 
oxygen atom, attached to the alkyl radical, that is, to 
form monoaryloxyalkyl and diaryloxyalkyl radicals. The 

35 more preferred aryloxyalkyl radicals are "lower 

aryloxy alkyl" radicals having aryloxy radicals attached to 
one to six carbon atoms. Examples include phenoxymethyl . 
"Amino acid residue" means any of the naturally occurring 
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alpha-, beta- and gamma-amino carboxylic acids, including 
their D and L optical isomers and racemic mixtures 
thereof, synthetic amino acids, and derivatives of these 
natural and synthetic amino acids. The amino acid residue 
5 is bonded through a nitrogen of" the amino acid. The 

naturally occurring amino acids which can be incorporated 
in the present invention include, but are not limited to, 
alanine, argin.ue, asparagine, aspartic acid, cysteine, 
cystine, glutamic acid, glutamine, glycine, histidine, 

10 isoleucine, leucine, lysine, methionine, ornithine, 
phenylalanine, proline, serine, threonine, thyroxin, 
tryptophan, tyrosine, valine, p-alanine, and 7-aminobutyric 
acid. Derivatives of amino acids which can be 
incorporated in the present invention include, but are. not 

15 limited to amino acids having protected and modified 
carboxylic acids, including acid esters and amides, 
protected amines, and substituted phenyl rings, including 
but not limited to alkyl, alkoxy and halo substituted 
tyrosine and phenylalanine. 

20 The present invention comprises a pharmaceutical 

composition comprising a therapeutically-ef f ective amount 
of a compound of Formulas I-II in association with at 
least one pharmaceutically-acceptable carrier, adjuvant or 
diluent. 

25 The present invention also comprises a method of 

therapeutic and prophylactic treatment of viral 
infections, particularly herpetoviridae infection, in a 
subject, the method comprising treating the subject having 
such herpes infection a therapeutically-ef f ective amount 

30 of a compound of- Formulas I-II. 

The present invention, also comprises a method of 
inhibiting a viral protease, the method comprising 
administering a therapeutically-ef f ective amount of a 
compound of Formulas I-II. 

35 Also included in the family of compounds of Formula I 

are the stereoisomers and tautomers thereof. Compounds of 
the present invention can possess one or more asymmetric 
carbon atoms and are thus capable of existing in the form of 
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optical isomers as well as in the form of racemic or non- 
racemic mixtures thereof- Accordingly, some of the compounds 
of this invention may be present in racemic mixtures which 
are also included in this invention. The optical isomers can 
5 be obtained by resolution of the racemic mixtures according 
to conventional processes, for example by formation of 
diastereoisomeric salts by treatment with an optically active 
acid or base. Examples of appropriate acids are tartaric, 
diacetyltartaric, dibenzoyltartaric, ditoluoyltartaric and 

10 camphor sulfonic acid and then separation of the mixture of 

diastereoisomers by crystallization followed by liberation of 
the optically active bases from these salts. A different 
process for separation of optical isomers involves the use of 
a chiral chromatography column optimally chosen to maximize 

15 the separation of the enantiomers. Still another available 
method involves synthesis of covalent diastereoisomeric 
molecules by reacting an amine functionality of precursors to 
compounds of Formula I with an optically pure acid in an 
activated form or an optically pure isocyanate. 

20 Alternatively, diastereomeric derivatives can be prepared by 
reacting a carboxyl functionality of precursors to compounds 
of Formula I" with, an optically pure amine base. The 
synthesized diastereoisomers can be separated by conventional 
means such as chromatography, distillation, crystallization 

25 or sublimation, and then hydrolyzed to deliver the 

enantiomerically pure compound. The optically active 
compounds of Formula I can likewise be obtained by utilizing 
optically active starting materials. These isomers may be in 
the form of a free acid, a free base, an ester or a salt. 

30 Additional methods for resolving optical isomers, known to 
those skilled in the art may be used, for example, those 
discussed by J. Jaques et al in Enantiomers, Racemates. and 
Resolutions. John Wiley and Sons, New York (1981). 

Also included in the family of compounds of Formula 

35 I are the pharmaceutically-acceptable salts thereof. The 
term "pharmaceutically-acceptable salts" embraces salts 
commonly used to form alkali metal salts and to form 
addition salts of free acids or free bases. The nature of 
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the salt is not critical, provided that it is 
pharmaceutically-acceptable. Suitable pharmaceutically- 
acceptable acid addition salts of compounds of Formula I 
may be prepared from an inorganic acid or from an organic 
acid. Examples of such inorganic acids are hydrochloric, 
hydrobromic, hydroiodic, nitric, carbonic, sulfuric and 
phosphoric acid. Appropriate organic acids may be selected 
from aliphatic, cycloaliphatic, aromatic, araliphatic, 
heterocyclic, carboxylic and sulfonic classes of organic 
acids, example of which are formic, acetic, propionic, 
succinic, glycolic, gluconic, lactic, malic, tartaric, 
citric, ascorbic, glucuronic, maleic, fumaric, pyruvic, 
aspartic, glutamic, benzoic, anthranilic, mesylic, 
salicylic, p-hydroxybenzoic , phenylacetic, mandelic, 
embonic (pamoic) , methanesulfonic, ethylsulfonic, 
benzenesulfonic, pantothenic, toluenesulf onic, 2- 
hydroxyethanesulfonic, sulfanilic, stearic, 
cyclohexylaminosulfonic, algenic, p -hydroxy butyric, 
galactaric and galacturonic acid. Suitable 
pharmaceutically-acceptable base addition salts of 
compounds of Formula I include metallic salts made from 
aluminum, calcium, lithium, magnesium, potassium, sodium 
and zinc or organic salts made from N, N ' - 
dibenzylethylenediamine, choline, chloroprocaine , 
diethanolamine, ethylenediamine, meglumine (N- 
methylglucamine) and procaine. All of these salts may be 
prepared by conventional means from the corresponding 
compound of Formula I by reacting, for example, the 
appropriate acid or base with the compound of Formula I. 
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GENERAL SYNTHETIC PROCEDURES 

The compounds of the invention can be synthesized 
from commercially available 2-aminobenzoic acids, 
according to the following procedures of Schemes I-XVII, 
wherein the R 1 -R 33 substituents are as defined for 
Formulas I -II, above, except where further noted. 

Scheme I 




R 4 



I 

Scheme I illustrates the two step synthesis of 
compounds of Formula I which are 2- (substituted amino) -4H- 
3 , l-benzoxazin-4-one derivatives. In the first step, 
condensation of the 2-aminobenzoic acid 2 with an 
isocyanate in the presence of base, such as bicarbonate, 
affords the ureidobenzoic acid. 3 (where R 3 is hydrido) . 
In step 2, cyclization of the ureidobenzoic acid 3 with 
an appropriate dehydrating agent, such as l-(3- 
dimethylaminopropyl) -3 -ethylcarbodiimide hydrochloride 
(EDO or dicyclohexylcarbodiimide (DCC), and a base, such 
as triethylamine) , affords the desired 4H-3 , 1-benzoxazin- 
4-ones I. 

Alternatively, a primary or secondary amine 1 or 
amine salts, including but not limited to amino acid 
esters and amides, can be preactivated such as with N,N'- 
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carbonyldiimidazole (CDI) in pyridine, or with triphosgene 
and a base, such as triethylamine. Addition of the 2- 
aminobenzoic acid 2 affords the ureidobenzoic acid 3 
• which can be cyclized as described above. 

5 

Scheme II 

R 1 

R 2 vAx0 2 H 0 

IT Jl ,R 3 Pyridine 
II + Cl-^N' +~ 

2 4 

I 

N,N-disubstituted benzoxazinones of Formula I are 
10 also synthesized according to Scheme II. Treatment of 2- 
aminobenzoic acid 2 with an excess (about 3-4 
equivalents) of an appropriately substituted carbamoyl 
halide in base, such as pyridine, affords the desired 
compound of Formula I. 



15 




Scheme III 



l R 
[j^ 5 Y' C02H halogenation R l^X^C0 2 E 



U- 



5 



NH 2 



6 

The synthesis of a 5 , 6-disubstituted 2-aminobenzoic 
20 acids 6, where R 1 is methyl, is described in Scheme III. 
2-Amino-6-methylbenzoic acid 5 readily undergoes 
regioselective halogenation (e. g. with CI2, Br2, IC1) at 
the 5 position affording the 2-amino-5-halobenzoic acids 
6. Further manipulation as outlined in- Schemes I and II 
25 leads to compounds of Formula I (R 2 = Cl, Br, I). 
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Scheme IV 



10 



15 




carbony lat ion 



NH 2 



R 1 0 



\ 



R 1 r : O 



HN0 3 
R 1 0 




hydrogenation 



1) acylatlng agent 

2) IN NaOH 



1) R-X 

2) acylatlng agent 

3) IN NaOH 




^ H Rl 



0 



NH 2 



10 



10A 



Scheme IV describes the four step preparation of 
acylamino substituted aminobenzoic acids 10 and 10A, 
where acylamino radicals include tert- 

butyloxycarbonylamino (BOC-amino) . An aminobenzoic acid 
5 is treated with a carbonylating reagent (e.g. CDI) to 
form a benzoxazindione 7. The benzoxazindione 7 
undergoes regioselective nitration to form 6-nitro- 
benzoxazindione 8. Hydrogenation of nitro compound 8, 
such as with hydrogen with platinum or palladium hydroxide 
on carbon as catalyst, affords the aminobenzoxazindione 
9. Treatment of the aminobenzoxazindione 9 with a 
suitable protecting group reagent (e. g. BOC2O, CBZ-Cl), 
followed by base hydrolysis leads to the 5 , 6-disubstituted 
2 -aminobenzoic acid 10, where R a is selected from alkyl, 
aralkyl, alkylaminoalkyl , heterocycloalkyl, aryl, 
heterocyclyl, alkylamino, aralkylamino, 



hecerocyclylalkylamino, alkylaminoalkylami.no, alkoxy, 
aralkoxy, heterocyclylalkoxy , aralkenyl, and 
alkylaminoalkoxy . Alternatively, in place of the acyl 
radical (R a CO-), alkylsulfonyl or arylsulfonyl radicals 
may be incorporated. Alternatively, aminobenzoxazindiones 
9 may be acylated or sulfonylated with a variety of 
readily available acids, acid chlorides, isocyanates, 
haloformates, or sulfonyl halides to afford compounds of 
structure 10. Alternatively, aminobenzoxazindiones 9 may 
be monoalkylated (where X is halides or sulf onate/bases) 
under controlled conditions prior to protection and base 
hydrolysis to afford compound 10A. 

Scheme V 




I aq. LiOH 
R 1 




15 



Synthetic Scheme V shows the preparation of a key 
aminobenzoic acid intermediate 15 for the synthesis of 6- 
R 28 CONHCH 2 -substituted benzoxazinones of Formula I. 
Electrophilic amidoalkylation of benzoxazindiones 7 with 
N-hydroxymethylphthalimide 11 (K. Zaugg, Synthesis, 85- 
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110 (1984)] in methanesulf onic acid affords the 
phthalimide 12. Base-catalyzed alcoholysis, preferably 
with methanol or allyl alcohol, of phthalimidyl 
benzoxazinones 12, followed by removal of the phthalimide 
5 protecting group by hydrazinolysis affords the aminomethyl 
benzoic acid methyl ester 13 (where R b is alkyl such as 
methyl, or alkenyl such as allyl). Selective reaction of 
the primary aminoalkyl 13 with a suitable acylating 
reagent (e.g. acid chlorides, isocyanates, halof ormates , 
10 BOC2O, sulfonyl halides) affords . variously substituted 
anthranilic esters 14. Base hydrolysis (e.g. sodium 
hydroxide or lithium hydroxide) of the methyl ester 14 
affords the 5 , 6-disubstituted anthranilic acid 15. 

15 Scheme VI 

R 15 R 16 R 15 R U 

p \s activating reagent \/ n 

R ^N^(CH,)— C0 2 H ^ R -N^(CK.)-_4 



HNR 16 R 17 H NR R 

16 17 



deprotection 



Rl5 R 16 
H 2 N^^(CK 2 ) n -^ NRi8Rl9 



18 



When -NR 3 R 4 of Formula I represents an amino acid 
20 amide residue, such intermediates can be prepared by 

conventional means as outlined in Scheme VI. Generally 
the protected amino acid 16 (where R is a protecting 
group such as BOC, CBZ , FMOC and the like) can be 
activated with a suitable reagent such as N,N'- 
25 disuccinimoylcarbonate (DSC), then treated with an 
appropriate primary or secondary amine to give the 
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protected amide 17. Removal of the protecting group can 
be accomplished by either acid treatment (e.g. HCl of 
TFA) , hydrogenolysis or base, depending on the selected 
protecting group, to give the free amine or amine 
5 hydrochloride 18. 

When -NR 3 R 4 of Formula I represents a p-aminoamide 
residue, such intermediates 17 (where n=l) can be 
prepared according to methods described by R. Garland et 
al in European Patent Publication 513,810. 

10 

Scheme VII 




acylation 



15 



20 




21 ^ 4 

Compounds of "Formula I having a BOC-protected amino 
or aminoalkyl residue at position 6 can be further 
derivatized as illustrated in Scheme VII. Deprotection of 
the amine by removal of the BOC protecting group with acid 
(e.g. HCl or TFA) liberates the free amine 20. This 
intermediate can be acylated or converted 'to a urea or 
carbamate or sulfonamide, using conventional reagents such 
as acid chlorides', sulfonyl chlorides, carboxylic acids in 
the presence of an activating reagent such as EDC, 
isocyanates, amines in the presence of a carbonylating 
reagent such as CDI or triphosgene, alkylchloroformates or 
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aralkylchloroformates, resulting in further compounds 21 
of Formula I where R a is as described above in Scheme IV. 



Scheme VIII 



R 15 R 16 

V 

BocN"^C0 2 H 
H 

22 



base, R c X 



R* 5 R 16 

BocN,, C0 2 R c 
R c 2 

23 



base 



R15R* 5 

V 

BooN c . C0 2 H 
25 



deprotection 



Rl5 R" 



"N 

H 



C0 2 R c 



24 



When -NR 3 R 4 of Formula I represents an N-alkylated 
amino acid residue, such intermediates can be prepared by- 
conventional means as outlined in Scheme VIII. A BOC- 
amino acid 22 can be deprotonated with about 2 
equivalents of a suitable base [e.g. lithium 
hexamethyldisilazide { LiHMDS ) ] then quenched with an 
excess of a suitable electrophile (e.g. an alkyl halide . 
such as methyl iodide) to give the N-alkylated methyl 
ester 23 (where R<= = r? or R* 7 ) . Removal of the BOC 
protecting group with acid (e.g. TFA) gives the free amine 
24. Alternatively, the ester 23 can be hydrolyzed to the 
BOC-protected free acid 25, then converted to a variety 
of amides as described in Scheme VI. 

Scheme IX 



H 2 N 



R15R" 



26 



aldehyde 



borane : pyridine 



R d = OR 17 , NR 18 R 19 



R 7 



R 15 Rl6 

H O 
27 
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An alternative general route to forming alkylated 
amino acid esters or amides 27 is outlined in Scheme IX. 
Reductive aminat ion of amino acid esters or amides 2 6 
with an aldehyde, in the presence of borane : pyridine 
5 complex, would afford the desired N-alkylated amino acid 
ester or amide 27. 



Scheme X 




= alkyl 



10 31 

When -NR 3 R 4 of Formula I represents a chiral a-methyl 
amino acid residue, such amino acids can be prepared from 
chiral amino acids 2 8 by the method of Seebach [A. Beck, 
and D. Seebach, chimia, 42, 142-144 (1988)] as 
15 illustrated in Scheme X. The chiral a-methyl amino acid 
29 can be protected, such as with BOC, affording 
compounds 30 and functionalized as described in Scheme VI 
or esterified, such as with SOCl 2 /methanol to amino acid 
esters 31. 



20 
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Scheme XI 



R 15 Rl6 



NR 18 R 19 



reduction 



R 15 ^R 16 



H 2 N 



NR 18 Rl5 



10 



18 32 

When -NR 3 R 4 of Formula I represents a chiral 
ethylenediainine residue 32, such compounds can be 
synthesized according to Scheme XI. Treatment of amino 
acid derivative 18 (where n is 0) with a reducing agent 
such as lithium aluminum hydride (LAH) affords the 
ethylenediamine analogs 32. These compounds can be 
further elaborated as described in Scheme I. 



Scheme XII 



C0 2 H 



x- 

Boc-N C0 2 Me 
H 



1) activation 



CONR 21 R 22 



2.) HNR 21 R 22 



33 

n = 1,2 



Boc-N CO,Me 
H 2 



34 



1) reduction 

2) deprotection 



x 

H 2 N C0 2 Me 



15 



35 

when -NR3R4. 0 f Formula I represents chiral diamine 
residues, such diamines 35 can be synthesized according 
to Scheme XII. Activation of the free carboxylic acid of 
selectively protected aspartic or glutamic acid 
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derivatives 33 with a suitable reagent (e.g. DSC) 
followed by condensation with a secondary amine, affords 
the amides 34. Selective reduction of the amide 34 with 
reagents such as borane (BH3) and removal of the 
protecting group, such as with acid for the BOC group, 
affords the chiral diamine 35. 

Scheme XIII 




deprotection 




O 



40 

Synthetic Scheme XIII shows an alternative method for 
forming diamines 40. Suitably protected allyl and 
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homoallylglycines 36 can be converted to their 
corresponding esters or amides 37. Oxidative cleavage 
(e.g. ozonolysis) of the olefin 37 to aldehyde 38, followed 
by reductive amination (e.g. NaCNBH 3 or NaBH(OAc) 3 ) affords 
the amine 39. Deprotection (e.g. acid treatment or 
hydrogenolysis) affords the diamine 40. 

Scheme XIV 




H 



Scheme. XIV shows the preparation of a key anthranilic 
acid intermediate for the preparation of 8-substituted 
benzoaxazinones . Phthalamidoalkylation of the isatoic 
anhydride 6 gives a mixture of 6 and 8 substituted isomers. 
Base-catalyzed alcoholysis, preferably with methanol or ally! 
alcohol, followed by separation of the two regioisomers 
affords compound 41. Further manipulation as shown here and 
as described for Scheme V affords the 3 , 6-disubstituted 
anthranilic acid 44. 
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Scheme XV 




5 

Scheme XV shows the preparation of 8 -substituted 
benzoaxazinones. The 8-position of benzoxazihone 19, can be 
brominated selectively to afford a series of compounds 45. 
These compounds can be deprotected under acidic conditions 

10 and acylated with a variety of suitable reagents (e.g. acid 
chlorides, isocyanates, halof ormates , sulfonyl halides) to 
afford compounds 46. Further substitution of the aryl halide 
under a modified Stille coupling procedure [D. Milstein,-J. 
K. Stille, J. Am. Chem. Soc. 101, 4992-4997 (1979), and T. 

15 Hayashi, et al., J. Am. Chem. Soc, 106, 158-163 (1984)] 
affords 8-alkyl substituted benzoxazinones 47. 

Scheme XVI 




20 8 HO 

Scheme XVI shows the preparation of substituted 
anthranilic acid intermediate. Reductive alkylation of 
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isatoic anhydride 8 followed by base hydrolysis affords the 
dialkylaminoanthranilic acid 48. This intermediate can be 
used to prepare benzoxazinones as outlined in Schemes I and 
II. 

Scheme XVII 




Scheme XVII shows the preparation of 6-amino-8- 
10 substituted benzoaxazinones . Benzoaxazinones 49 can be 

deprotected and the corresponding amine mono or dialkylated, 
affording symmetrically or unsymmetrically substituted 
amines, 50. 
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The following examples contain detailed descriptions 
of the methods of preparation of compounds of Formulas I- 
II. These detailed descriptions fall within the scope, and 
serve to exemplify, the above described General Synthetic 
5 Procedures which form part of the invention. These 
detailed descriptions are presented for illustrative 
purposes only and are not intended as a restriction on the 
scope of the invention. All parts are by weight and 
temperatures are in Degrees centigrade unless otherwise 
10 indicated. 

The following abbreviations are used: 
EtOAc - ethyl acetate 
HC1 - hydrochloric acid 
15 DMSO - dimethylsulfoxide 

dg-DMSO - deuterated dimethylsulfoxide 
CDC1 3 - deuterated chloroform 
CHC1 3 - chloroform 

CD3OD - deuterated methanol 
20 Et 2 0 - diethyl ether 

MgS0 4 - magnesium sulfate 

H2SO4 - sulfuric acid 

NaHC03 - sodium bicarbonate 

KHSO4 - potassium hydrogen sulfate 
25 NMM - N-methylmorpholine 

DMF - dimethyl formamide 

DMAP - 4-dimethylaminopyridine 

CDI - carbonyldiimidazole 

NaOH - sodium hydroxide 
30 KOH - potassium hydroxide 

LiOH - lithium hydroxide 

Pd(OH) 2 /C - palladium hydroxide on carbon 
Pd/C - palladium on carbon 

EDC - 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide-HCl 
35 30C - tert-butyloxycarbonyl 

TLC - thin layer chromatography 
MeOH - methanol 
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KI - potassium iodide 
CH 2 C1 2 - methylene chloride 

PREPARATION I 

5 

Preparation of 2- r r (ethvlamino) carbonvll aminol -6- 

methvlbenzoic ac id and related compounds. 

To an ice cooled solution of 2-amino-6-methylbenzoic 
acid (500 mg, 3.3 mmol) and sodium bicarbonate (277 mg, 

10 3.3 mmol) in 9 mL of dioxane/water (2:1) was added ethyl 
isocyanate (281 mg, 3.96 mmol). The reaction was slowly 
warmed to room temperature while stirring overnight . The 
reaction mixture was diluted with water and extracted with 
EtOAc. The aqueous fraction was acidified with 2N HC1 and 

15 extracted with EtOAc. The organic fraction was dried 

(MgSC>4) , filtered, and evaporated under reduced pressure 
affording 272 mg of 2- [ [ (ethylamino) carbonyl] amino] -6- 
methylbenzoic acid used directly in the next reaction: 1 H- 
NMR (300 MHz , d 6 -DMSO) 5 1.02 (t, J = 7 Hz, 3H) , 2.32 (s, 

20 3H), 3.03 (m, 2H) , 6.67 (d, J = 8 Hz, 1H) , 6.87 (br. t, 

1H, exchangeable), 6.99 (t, J = 8 Hz, 1H) , 7.79 (d. J = 8 
Hz, 1H), 9.46 (br. s, 1H, exchangeable).. 

Proceeding in a like manner but replacing ethyl 
25 isocyanate with other appropriately substituted 

isocyanates, the following compounds were prepared: 

2- [ [ [ (1-methylethyl) amino] carbonyl] amino] -6- 
methylbenzoic acid, 1 H~NMR (300 MHz, ds-DMSO) 6 1.04 (d, J 

= 7 Hz, 6H), 2.31 (s, 3H) , 3.70 (sept, J = 7 Hz, 1H) , 6.71 
30 (d, J = 8 Hz, 1H) , 6.88 (br. d, J = 7 Hz, 1H, 

exchangeable), 7.05 ( t , J = 8 Hz, 1H) , 7.83 (d, J = 8 Hz, 

1H), 8.85 (br. s, 1H, exchangeable). 
2 -methyl- 6- [ [ [ (1S)- 

.(phenethyl) amino] carbonyl] amino] benzoic acid, 1 H-NMR (300 
35 MHz, d 6 -DMSO) 5 1.36 (d, J = 7 Hz, 3H) , 2.32 (s, 3H) , 4.80 

(pent, J = 7 Hz, 1H) , 6.84 (d, J = 8 Hz, 1H) , 7.18 (t, J = 

8 Hz, 1H), 7.20-7.37 (m, 5H) , 7.55 (d, J = 7 Hz, 1H, 
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exchangeable), 7 .75 (d, J = 8 Hz, 1H) , 8 .23 ( s , 1H, 
exchangeable) . 

2-methyl-6-[ ( [ (1S")- 
( phenethyl) amino Jcarbonyl] amino] benzoic acid, ^-H-NMR (300 
MHz, d 6 -DMSO) 8 1.36 (d, J = 7 Hz, 3H) , 2.32 (s, 3H) , 4.80 
(pent, J = 7 Hz, 1H) , 6.84 (d, J = 8 Hz, 1H) , 7.18 (t, J = 
8 Hz, 1H), 7.20-7.37 (m, 5H) , 7.55 (d, J = 7 Hz, 1H, 
exchangeable), 7.75 (d, J = 8 Hz, 1H) , 8.22 (s, 1H, 
exchangeable) . 

2-methyl-6- [ [ (phenylamino Jcarbonyl] amino] benzoic 
acid, 1 H-NMR (300 MHz , CDCI3/CD3OD) 8 2.47 (s, 3H) , 6.94 
(d, J = 8 Hz, 1H), 7.06 (d, J = 8 Hz, 1H) , 7.25-7.37 (m, 
3H), 7.43 (d, J = 8 Hz, 2H) , 7.91 (d, J = 8 Hz, 1H) . 

2-[ [ [ (3-chlorophenyl) amino] carbonyl] amino] -6- 
methylbenzoic acid, 1 H-NMR (300 MHz, d 6 -DMSO) 8 2.37 (s, 
3H), 6.97 (d, J = 8 Hz, 1H) , 7.01 (dt, J = 8 Hz, 3 Hz, 
1H), 7.23-7.35 (m, 3H) , 7.69-7.76 (m, 2H) , 8.57 (s, 1H, 
exchangeable), 9.64 (s, 1H, exchangeable). 

2-[ [ [ (2, 6-dichlorophenyl) amino] carbonyl] amino] -6- 
methylbenzoic acid, ^H-NMR (300 MHz, d 6 -DMSO) 8 2.36 (s, 
3H), 6.93 (d, J = 8 Hz, 1H) , 7.26 (t, J = 8 Hz, 1H) , 7.42 
(t, J = 8 Hz, 1H), 7.53 (d, J = 8 Hz, 2H) , 7.83 (d, J = 8 
Hz, 1H), 8.77 (s, 1H, exchangeable), 9.13 (s, 1H, 
exchangeable) . 

2-methyl-6- [ [ [ (2- 

nitrophenyl) amino] carbonyl] amino] benzoic acid, ^-H-NMR (300 
MHz, d 6 -DMSO) 8 2.34 (s, 3H) , 7.02 (d, J = 8 Hz, 1H) , 7.23 
(t , J = 8 Hz, 1H), 7.29 (t, J = 8 Hz, 1H) , 7.52 (d, J = 8 
Hz, 1H), 7.68 (t, J = 8 Hz, 1H) , 8.03 ( t , J = 8 Hz, 2H) , 
9.28 (s, 1H, exchangeable), 9.81 (s, 1H, exchangeable). 
2 -methyl -6- [ [ [ (4- 

nitrophenyl) amino] carbonyl] amino] benzoic acid, 1 H-NMR (300 
MHz, d 6 -DMSO) 5 2.37 (s, 3H) , 7.00 (d, J = 8 Hz, 1H) , 

7.32 (t, J = 8 Hz, 1H), 7.65-7.76 (m, 3H) , 8.20 (d, J = 8 
Hz, 2H) , 8.75 (s, 1H, exchangeable), 10.15 (s, 1H, 
exchangeable) . 
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PREPARATION II 

A- Preparation of 7- f3- (2 . 6-dichloronhenvl ) ureidol -5- 

iodobenzoic ar id and related compounds. 

To an ice cooled solution of 2-amino-5-iodobenzoic 
acid (540 mg, 2.03 mmol) and sodium bicarbonate (170 mg, 
2.03 mmol) in 9mL of dioxane/water (2:1) was added 2,6- 
dichlorophenylisocyanate (468 mg, 2.44 mmol). The 
reaction was slowly warmed to room temperature while 
stirring overnight. The reaction mixture was acidified 
with 2N HC1 and extracted with EtOAc. The product, which 
partially precipitated from the organic layer, was 
filtered and washed with EtOAc (173 mg) . The filtrate was 
dried (MgSC>4) and evaporated under reduced pressure. 
Trituration of the residue with Et20 afforded an 
additional 543 mg of 2- [3- (2 , 6-dichlorophenyl) ureido] -5- 
iodobenzoic acid: l-H-NMR (300 MHz, d 6 -DMSO) 6 7.37 (t, J = 
8 Hz, 1H), 7.58 (d, J = 8 Hz, 2H) , 7.84 ( dd, J = 8 Hz, 4 
Hz, 1H), 8.19 (d, J = 4 Hz, 1H) , 8.28 (d, J = 8 Hz, 1H) , 
9.60 (s, 1H, exchangeable), 10.50 (s, 1H, exchangeable). 

Proceeding in a like manner but replacing 2,6- 
dichlorophenylisocyanate with other appropriately 
substituted isocyanates, the following compounds were 
prepared : 

5-iodo-2-( [ [ (1R)- 

(phenylethyl)amino]carbonyl]amino]benzoic acid, ^-H-NMR 
(300 MHz, d 6 -DMSO) 5 1.36,(d, J = 7 Hz, 3H) , 4.80 (pent, J 
= 7 Hz, 1H), 7.20-7.37 (m, 5H) , 7.84 ( dd, J = 8 Hz, 4 Hz, 
1H), 8.05 (d, J =7 Hz, 1H, exchangeable) , 8 . 19 (d, J = 4 
Hz, 1H), 8.28 (d, J = 8 Hz, 1H) , 10.15 (s, 1H, 
exchangeable) . 

5-iodo-2-[ [ [(1S)- 

(phenylethyl) amino] carbonyl] amino] benzoic acid, ^H-NMR 
(300MHz, d 5 -DMSO) 5 1.36 (d, J =7 Hz, 3H) , 4.80 (pent, J 
= 7 Hz, 1H), 7.20-7.37 (m, 5H) , 7.84 ( dd, J = 8 Hz, 4 Hz, 
1H), 8.05 (d, J = 7 Hz, 1H, exchangeable) , 8 . 19 (d, J = 4 
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Hz, 1H), 8.28 (d, J = 8 Hz, 1H) , 10.15 (s, 1H, 
exchangeable) . 

PREPARATION III . 

Preparation of 5 -chlom-?- f UJIRJ 

(phenyl ethyl) amino 1 carh onvl ! ami no 1 benzoic acid. 

To an ice cooled solution of 2-amino-5-chlorobenzoic 
acid (250 mg, 1.46 mmol) and sodium bicarbonate (122 mg, 
1.46 mmol) in 9 mL of dioxane/water (2:1) was added (1R)- 
1-phenylethylisocyanate (257 mg, 1.75 mmol) . The reaction 
was slowly warmed to room temperature while stirring 
overnight. The reaction mixture was filtered to remove a 
precipitate, then the filtrate was acidified with 2N HC1. 
The precipitate was filtered, washed with water and dried 
affording 270 mg of 5-chloro-2- [ [ [ (1R) - 
(phenylethyl ) amino] carbonyl ] 

amino] benzoic acid used directly in the next reaction: *H- 
NMR (300 MHz, d 6 -DMSO) 5 1.38 (d, J = 7 Hz, 3H) , 4.83 
(pent, J = 7 Hz, 1H) , 7.20-7.38 (m, 5H) , 7.52 ( dd, J = 8 
Hz, 4 Hz, 1H), 7.85 (d, J = 4 Hz, 1H) , 8.10 (d, J = 7 Hz, 
1H, exchangeable), 8.41 (d, J = 8 Hz, 1H) , 10.10 (s, 1H, 
exchangeable) . 

PREPARATION IV 

Preparation of 5-merhvl-2- f f [ { 1 R ) (phenyl efhvl) amino 1 
carbonv.11 amino! benzoic acid and related compounds. 

To an ice cooled solution of 2-amino-5-methylbenzoic 
acid (590 mg, 3.78 mmol) and sodium bicarbonate (317 mg, 
3.78 mmol) in 9 mL of dioxane/water (2:1) was added (1R)- 
1 -phenylethyl isocyanate (667 mg, 4.54 mmol). The reaction 
was slowly warmed to room temperature while stirring 
overnight. The reaction mixture was diluted with water 
and extracted with EtOAc. The aqueous fraction was 
acidified with 2N HC1 and extracted with EtOAc . The 
organic fraction was dried (MgS0 4 ) , filtered, and 
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evaporated under reduced pressure affording 1.20 g of 5- 
methyl-2- [ [ [ (1R) - (phenyl ethyl) amino] carbonyl] amino] benzoic 
acid used directly in the next reaction: ^-H-NMR (300 MHz, 
dg-DMSO) 5 1.38 (d, J = 7 Hz, 3H) , 2.25 (s, 3H) , 4.83 
(pent, J = 8 Hz, 1H) , 7.15-7.45 (m, 6H) , 7.71 (d, J = 3 
Hz, 1H), 7.90 (d, J = 7 Hz, 1H, exchangeable), 8.25 (d, J 
= 8 Hz, 1H) , 10.00 (s, 1H, exchangeable). 

Proceeding in a like manner but replacing (1R)- 
1-phenylethylisocyanate with other appropriately 
substituted isocyaiiates, the following compound was 
prepared: 

5-methyl-2-[ [ [ (1S)- 
(phenylethyl) amino] carbonyl] amino] -benzoic acid, ^-NMR 
(300 MHz, d 6 -DMSO) 8 1.38 (d, J = 7 Hz, 3H) , 2.25 (s, 3H) , 
4.83 (pent, J = 8 Hz, 1H) , 7.15-7.45 (m, 6H) , 7.71 (d, J = 
3 Hz, 1H) , 7.90 (d, J = 7 Hz, 1H, exchangeable), 8.25 (d, 
J = 8 Hz, 1H) , 10.00 (s, 1H, exchangeable). 

PREPARATION V 

Preparation of ?- methvl-6- f [ [ f (1R) - (4- 

brompohenvl ) ethvl 1 amino] carbonvl 1 amino! benzoic acid , 

To an ice cooled solution of 1 , 1 ' -carbonyldiimidazole 
(CDI) (425 mg, 4.62 mmol) in 5 mL of pyridine was added • 
(1R) -l-(4-bromophenyl)ethylamine (0.50 g, 2.50 mmol). 
After stirring at 0°C for 30 minutes, 2-amino-6- 
methylbenzoic acid (377 mg, 2.50 mmol) was added followed 
by 25 mg of DMAP. The reaction was slowly warmed to room 
temperature while stirring overnight. The reaction 
mixture was poured into 2N HC1 and extracted with EtOAc. 
The organic fraction was dried (MgS0 4 ), filtered and 
evaporated under reduced pressure affording 450 mg of 2- 
methyl-6-[ [ [ [ (lR)-(4 

bromophenyl) ethyl] amino] carbonyl] amino] -benzoic acid used 
directly in the next reaction: *H-NMR (300 MHz, CDC1 3 ) 5 
1.37 (d, J = 7 Hz, 3H), 2.39 (s, 3H) , 4.83 (q, J = 7 Hz, 
1H), 6.93 (d, J = 8 Hz, 1H), 7.07 (d, J = 8 Hz, 2H) , 7.20- 
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7.33 (m, 3H), 7.58 (d, J = 8 Hz, 1H) 8.70 (br. s, 1H, 
exchangeable) . 

PREPARATION VI 

Preparation o f 6-amino-3-bromo-2-methvlbenzoic acid. 

To an ice cooled solution of 2-amino-6-methylbenzoic 
acid (25.0 g, 165 mmol) in 350 mL of dioxane was added 
bromine (9.37 mL, 182 mmol). After stirring for 1 hour, 
the reaction mixture was diluted with Et20 (350 mL) and 
the crude hydrobromide salt was filtered and washed with 
Et20 and dried. The material was dissolve in 1 L of water 
adjusted to pH 11 with 3N KOH, treated with decolorizing 
carbon and filtered through a bed of Celite®. The 
filtrate was adjusted to pH 3.2 and the resulting 
precipitate was filtered, washed with water and dried 
affording 20.0 g of the bromobenzoic acid: ^H-NMR (300 
MHz, d 6 -DMSO) 5 2.34 (s, 3H) , 6.58 (d, J = 8 Hz, 1H) , 7.28 
(d, J = 8 Hz, 1H) . 

PREPARATION VII 

Preparation of 6- amino-3- f f ( 1 , 1- 

dimethvlethoxv) rarbonvl 1 amino! -2-methvlbenzoic acid , 

A. Preparation of 5-methyl-2H-3 , l-benzoxazin-2 , 4 (1H) - 
dione 

To a suspension of CDI (49.35 g, 305 mmol) in 100 mL 
of dioxane was added at room temperature a solution of the 
anthranilic acid (20 g, 132 mmol) in 100 mL of dioxane 
over 30 minutes. The reaction was stirred at ambient 
temperature until the mild exotherm subsided. The 
reaction mixture was filtered through a bed of silica gel 
(dioxane) , concentrated then diluted with about 200 mL of 
water. The resulting precipitate was filtered, washed 
with water and dried affording 20.3 g (87%) of 5-methyl- 
2H-3 , l-benzoxazin-2 , 4 ( 1H) -dione . 
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B. Preparation of 5-methyl-6-nitro-4H-3 , 1-benzoxazin- 
2,4-dione 

To a solution of 5-methyl-4H-3 , l-benzoxazin-2 , 4-dione 
(20 g, 113 mmol) in 150 mL of concentrated H 2 S0 4 , cooled 
to -15°C, was added 7.83 g of 90% w/w HN0 3 (in 30 mL of 
cone. H 2 S0 4 ) dropwise at such a rate to keep the internal 
temperature below 5°C. After the addition was complete, 
the reaction was stirred at 0°C for an additional 20 
minutes then quenched by pouring the reaction mixture over 
crushed ice. Following further dilution with water, the 
resulting precipitate was filtered, washed with water, 
resuspended in water then filtered and washed again with 
water affording 15.1 g (60%) of 5-methyl-6-nitro-4H-3 , 1- 
benzoxazin-2 , 4-dione, after drying: Anal. Calc'd. for 
C9H6N2O5: C, 48.66; H, 2.72; N, 12.61. Found: C, 48.19; H, 
2.54; N, 12.51. 



C. Preparation of 1 , 1-dimethylethyl (1, 4-dihydro-5- 
methyl-2 , 4-dioxo-2H-3 , l-benzoxazin-6-yl) carbamate 
A mixture of the product of step B (13.5 g, 60.8 
mmol), di-cert-butyldicarbonate (6.53 g, 30 mmol) and 20% 
Pd(OH) 2 /C (2.5 g) in 200 mL of DMF was stirred under 5 psi 
of hydrogen for 20 hours. The catalyst was filtered and' 
the filtrate was evaporated under reduced pressure. The 
resulting yellow, solid was triturated with Et 2 0, filtered, 
washed with Et 2 0 and dried affording 10.2 g (87%) of 6- 
amino-5-methyl-4H-3, 1-benzoxazin 2, 4-dione. This material 
(9.0 g, 46.8 mmol) was redissolved in 100 mL of DMF and 
15.35 g (70 mmol) of di- tert-butyldicarbonate was added 
followed by a catalytic amount of DMAP was added. The 
reaction mixture was stirred at room temperature under 
nitrogen overnight (ca. 30 hours). The reaction mixture 
was diluted with 200 mL of 1/2 saturated NaCl, filtered, 
washed with water then with hexane and dried affording 
11.1 g (81%) of 1, 1-dimethylethyl (1, 4-dihydro-5-methyl- 
2, 4 -dioxo-2H-3, l-benzoxazin-6-yl) carbamate: Anal. Calc'd. 
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for Ci 4 Hi 6 N 2 0 5 : C, 57.53; H, 5.52; N, 9.58. Found: C, 
57.47; H, 5.80; N, 9.59. 

D. Preparation of 2-amino-5- ( [ (1, 1- 

dimethylethoxy] carbonyl] amino] -6-methylbenzoic 
acid. 

To a suspension of the product of step C ((10.5 g, 
36.0 mmol) in 15 mL of acetone was added 107 mL of IN 
NaOH. After stirring at room temperature for 1 hour, the 
solution was acidified to pH 3 by the careful addition of 
2N HC1. The mixture was extracted (2X) with EtOAc , dried 
(MgS04) , and concentrated under reduced pressure affording 
8.35 g (87%) of 2-amino-5- [ [ (1, 1- 

dimethylethoxy] carbonyl] amino] - 6-methylbenzoic acid: 
Anal. Calc'd. for Ci3Hi 8 N 2 0 4 : C, 58.64; H, 6.81; N, 10.52. 
Found: C, 58.26; H, 6.72; N, 10.42. 

PREPARATION VIII 

Preparation of 6-amino-3- f f f (1 , 1- 

dimethvlethoxv) carbonvl 1 amino 1 methvl 1 - 2 -methvlbenzoi c 
acid. 

A. Preparation of 5-methyl-6-phthalimidomethyl-2H-3 , 1- ' 
benzoxazin-2,4(lH)-dione and 5-methyl-8- 
phthalimidomethyl-2H-3 , l-benzoxazin-2 , 4 ( 1H) -dione . 
To a solution of 5-methyl-4H-3 , l-benzoxazin-2 , 4-dione 
(Preparation VIIA) (19.7 g, 111 mmol) in methanesulf onic 
acid (150 mL) was added N- (hydroxymethyl ) phthalimide (20.3 
g, 111 mmol). The reaction mixture was heated to 50°C and 
stirred for 3 hours. After cooling to room temperature, 
the reaction mixture was diluted with 2000 mL of Et 2 0. 
After stirring for an additional 1 hour, the precipitate 
was filtered, washed with Et 2 0 and dried affording 30.7 g 
of crude phthalamide. X H NMR showed a 3:2 mixture of the 
6- and 8-substituted regioisomers respectively. The crude 
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material was used directly in the next reaction where the 
two regeoisomers were separated. 

B. Preparation of 6-airuno-3-phthalimidomethyl-2- 

5 methylbenzoic acid, methyl ester (B-l) and 6-amino-5- 

phthalimidomethyl-2 methylbenzoic acid, methyl ester 
(B-2) . 

To a slurry of the product of step A (30.7 g, 91.3 
mmol) in 13 00 mL of anhydrous methanol was added a 

10 catalytic amount of NaHC0 3 (ca. 1,0 g) . After stirring 
the slurry at reflux for 3 hours, the mixture was 
concentrated to near dryness then partitioned between 
EtOAc and water. The aqueous layer was extracted (3X) 
with EtOAc , combined, dried (MgS0 4 ) , filtered and 

15 concentrated under reduced pressure. Silica gel TLC 

chromatography revealed the two regioisomeric products 
[50% EtOAc/50% hexanes; Rf of B-2 = 0.6; Rf of B-l = 0.4]. 
Silica gel chromatography of the crude product (gradient 
elution, 30% EtOAc /hexanes to 80% EtOAc /hexanes ) afforded 

20 2.6 g of (B-2) and 14.6 g of (B-l). 

1 H NMR of 6-amino-3-phthalimidomethyl-2 -methylbenzoic 
acid, methyl ester (300 MHz, CDC1 3 ) 8 2.46 (s, 3H) , 3.89 
(s, 3H), 4.59 (br. s, 2H) , 4.79 (s, 2H) , 6.50 (d, J = 8 
Hz, 1H), 7.25 (d, J = 8 Hz, 1H) , 7.70 (m, 2H) , 7.83 (m, • 

25 2H) . 

X H NMR of 6-amino-5-phthalimidomethyl-2-methylbenzoic 
acid, methyl ester (300 MHz, CDCI3 ) 5 2.36 (s, 3H) , 3.85 
(s, 3H), 4.72 (s, 2H) , 5.87 (br. s, 2H) , 6.49 (d, J = 8 
Hz,.lH), 7.43 (d, J = 8 Hz, 1H) , 7.67 (m, 2H) , 7.79 (m, 
30 2H) . 

C. Preparation of 6-amino-3-aminomethyl-2- 
methylbenzoic acid, methyl ester. 

To a solution of the product of step B-l (14.6 g, . 
35 45.3 mmol) in 500 mL of 1:1 EtOH/CH 2 Cl 2 was added 

hydrazine hydrate (7.25 mL, 149.3 mmol). After stirring 
at room temperature for 16 hours, the reaction mixture was 
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concentrated to dryness. The residue was stirred with 150 
mL of IN HC1 for 1 hour then filtered to remove the 
precipitate. The filtrate was basified to pH =14 with 3N 
.KOH (saturated with NaCl) and extracted with 4 X 200 mL of 
CHCI3. The organic fractions were combined, dried 
(MgS04) , filtered and concentrated under reduced pressure 
affording 6.2 g (70%) of 6-amind-3-aminomethyl-2- 
methylbenzoic acid, methyl ester: *H NMR (300 MHz, CDCI3) 5 
2.30 (s, 3H), 3.68 (s, 2H) , 3.87 (s, 3H) , 4.64 (br. s, 
2H), 6.48 (d, J = 8 Hz, 1H) , 7.08 (d, J = 8 Hz, 1H) . 

D. Preparation of 6-amino-3- [ [ ( (1, 1 

dimethyl ethoxy) carbonyl] amino] methyl] -2- 
methylbenzoic acid. 

To a solution of the product of step C (6.2 g, 31.8 
mmol) in 150 mL of 1:1 dioxane/water was added LiOH 
monohydrate (4.0 g, 95.5 mmol). After heating to reflux 
for two hours, the mixture was cooled to room temperature 
and treated with di- tert-butyldicarbonate (7.70 g, 35 
mmol). After stirring at room temperature overnight, the 
mixture was acidified to pH = 3.0 with 1 N HC1 (ca. 120 
mL) and extracted 3X with EtOAc. The organic fractions 
were combined, dried (MgS0 4 ), filtered and concentrated 
under reduced pressure affording 6.15 g (69%) of compound: 
*H NMR (300 MHz, CDCI3 ) 8 1.46 (s, 9H) , 2.43 (s, 3H) , 4.23 
(br. s, 2H), 4.65 (br. s, 1H) , 6.53 (d, J = 8 Hz, 1H) , 
7.03 (br. s, 2H), 7.12 (d, J = 8 Hz, 1H) . 

PREPARATION IX 

Preparation of 2- f f f f (1R) - ( 4--i odoohenvl) ethvll anvinol 
carbonvll amino! -6 methvl -benzoic acid. - 

A. Preparation of 2-methyl-6- [ [ [ [ (1R) - (4 nitrophenyl) 
ethyl] amino] carbonyl] amino] benzoic acid. 
To an ice cooled, stirred suspension of CDI (840 mg, 

5.19 mmol) in 7 mL of pyridine was added (lR)-(4- 
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nitrophenyDethylamine hydrochloride (1.00 g, 4.94 mmol) . 
After stirring at 0°C for 30 minutes, 2-amino-6 
methylbenzoic acid (746 mg, 4.94 mmol) was added. The ice 
bath was removed and the reaction mixture was stirred at 
75-80°C for 1.5 hours. After cooling to room temperature, 
the reaction mixture was acidified to pH 1-2 with 2N HC1 
and extracted with EtOAc. The organic fraction was dried 
(MgSC>4), filtered and concentrated under reduced pressure. 
Crystallization of the oily product from EtOAc/Et 2 0 

afforded 960 mg of material: lH NMR (300 MHz, CDCI3/CD3OD) 
5 1.49 (d, J = 7 Hz, 3H), 2.47 (s, 3H) , 5.01 (m, 1H) , 6.90 
(d, J = 8 Hz, 1H), 7.26 (t, J = 8 Hz, 1H) , 7.53 (d, J = 8 
Hz, 2H), 7.84 (d, J = 8 Hz, 1H) , 8.19 (d, J = 8 Hz, 2H) . 

B. Preparation of 2- [ [ [ [ (1R) - (4-aminophenyl) ethyl ] 
amino ] carbony 1 ] amino ] - 6 -methyl -benzoic acid . 

A mixture of the product of step A (950 mg, 2.77 
mmol) and 5% Pd/C (100 mg) in 20 mL of MeOH was stirred 
under a balloon of hydrogen for 3 hours. The catalyst was 
removed by filtration and the filtrate was concentrated 
under reduced pressure. Trituration of the residue with 
EtOAc/Et 2 0 afforded 800 mg of 2- [ [ [ [ (1R) - (4- 

aminophenyl ) ethyl] amino] carbonyl] amino] -6 -methyl -benzoic 
acid: lH NMR (300 MHz, CDCI3/CD3OD) 5 1.43 (d, J = 7 Hz, ■ 
3H), 2.43 (s, 3H), 4.82 (m, 1H) , 6.67 (d, J = 8 Hz, 2H) , 
6.88 (d, J = 8 Hz, 1H), 7.13 (d, J = 8 Hz, 2H) , 7.24 (t, J 
= 8 Hz, 1H) , 7.79 ( d, J = 8 Hz, 1H) . 

C. Preparation of 2- [ [ [ [ (1R) - (4-iodophenyl ) ethyl] 
amino] carbonyl] amino] -6-methyl-benzoic acid. 

To an ice cooled, stirred solution of the product of 
step B (750 mg, 2.40 mmol) in 12 mL of IN HC1 was added 
sodium nitrite (174 mg, 2.52 mmol) (in 3 mL of water). 
After stirring at 0°C for 10 minutes, the cloudy mixture 
was filtered through a glass wool plug and placed back in 
the ice bath. To this solution was added KI (418 mg, 2.52 
mmol) (in 3 mL of water) . The ice bath was removed, the 
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15 



reaction mixture was stirred at ambient temperature for 30 
minutes, then warmed on a steam bath for 10 minutes. The 
reaction mixture was diluted with water and extracted with 
EtOAc. The organic fraction was washed sequentially with 
water, 5% sodium sulfite then dried (MgS0 4 ) , filtered and 
evaporated under reduced pressure affording 7 50 mg of 
crude 2- [[[[ (1R) - (4 -iodophenyl) ethyl] amino] 
carbonyl ] amino ] -6-methyl -benzoic acid: 1H-NMR (300 MHz, 
CDCI3/CD3OD) 5 1.44 (d, J = 7 Hz, 3H), 2.44 (s, 3H) , 4.38 
(m, lH)m 6.90 (d, J = 8 Hz, 1H) , 7.10 (d, J = 8 Hz, 2H) , 
7.26 (t, J = 8 Hz, 1H), 7.64 (d, J =* 8 Hz, 2H) , 7.83 (d, J 
= 8 Hz, 1H) . 

Preparation X 

Preparation nf 6 -ami nn- S-rrfd.l- 

dimethvlethoxv)carhn nvl1 amino! methvll -2 mehhvlbenzoic arid 

A. Preparation of 6-amino-5-aminomethyl-2-methylbenzoic 
20 acid, methyl ester 

The title compound was prepared from the product of 
Preparation VIII, Step B-2 in a manner similar to Preparation 
VIII, Step C. *H-NMR (300 MHz, CDC13) 5 2.36 (s, 3H) , 3.70 

(s, 2H), 3.84 (s, 3H), 6.37 (d, J = 8 Hz, 1H) , 6.88 (d, J = 8 
25 Hz, 1H) . 

B. Preparation of 6-amino-5- [ [ [ (1, 1 -dimethyl ethoxy) 
carbonyl] amino] methyl] -2-methylbenzoic acid 
The title compound was prepared from the product of Step 

A in a manner similar to Preparation VIII, Step D. 
1H-NMR (300 MHz , CDC13) 5 1.45 (s, 9H) , 2.46 (s, 3H) , 4.20 (s, 
2H), 6.47 (d, J = 8 Hz, 1H) , 7.00 (d, J = 8 Hz, 1H) . 
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Preparation XI 

Preparation of 6-amino-3-(N.N-riiTnpt - ,hvlarninr>) -2-met-.hvlbenzoi c 
acid 
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A. Preparation of 5-methyl-6- (N, N-dimethylamino) -4H-3 , 1- 
benzoxazin-2 , 4-dione 

To a solution of the product of Preparation VII, seep 3 
5 (1.60 g, 8.33 mmol) and 5% Pd/C in 30 mL of DMF was added 37% 
aq. formaldehyde (15 ml) . The reaction mixture hydrogenated 
at 5 psi for 24 hours. The catalyst was filtered and the 
solvent partially evaporated under reduced pressure. 
Following dilution with water, the precipitate was filtered, 
10 washed with water and dried affording 1.32 g (72%) of 

product. ^H-NMR (300 MHz, d g -DMSO) 8 2.57 (m, 9H) , 6.96 (d. 

J = 8 Hz, 1H), 7.52 (d. J = 8 Hz, 1H) , 11.45 (br. s, 1H, 
exchangeable) . 

15 B. Preparation of 6-amino-3- (N, N-dimethylamino) -2- 
methylbenzoic acid 
The product of Step A (1.20 g, 5.5 mmol) was suspended 
in 16.5 mL of IN NaOH and stirred at room temperature for 1 
hour. The pH was adjusted to 4 with 3N HC1 and concentrated 
20 to near dryness under reduced pressure. The wet residue was 
suspended in EtOAc and treated with sodium acetate (1.30 g, 
18 mmol) . The EtOAc layer was dried (Na 2 S0 4 ) , filtered and 

evaporated under reduced pressure affording 641 mg (61%) of 
product. 1H-NMR (300 MHz, d g -DMSO) 6 2.18 (s, 3H) , 2.46 (s, 

25 6H), 6.35 (d. J = 8 Hz, 1H) , 6.67 (d. J = 8 Hz, 1H) . 
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Example 1 




CH 3 



> A Xj> ^ 

N N 



H --H H3 
CH 3 



N- ( 5-Methyl -4 -oxo-4H-3 , 1 -benzoxazin-2 -yl ) -L- 
alanine, tert-butyl ester 

To an ice cooled suspension of CDI (0.53 g, 3.27 
mmol) in 5 mL of pyridine was added L-alanine t-butyl 
ester hydrochloride (0.57 g, 3.13 mmol). After stirring 
at 0°C for 30 minutes, 2-amino-6-methylbenzoic acid (0.43 
g, 2.85 mmol) was added. The ice bath was removed and the 
reaction was stirred at 65°C for 2 hours. The reaction 
mixture was diluted with EtOAc and washed with IN HC1, 
dried (MgS0 4 ), filtered and evaporated under reduced 
pressure. The crude product (0.30 g) was dissolved in 5 
mL of CH 2 C1 2 . Triethylamine (0.15 g, 1.47 mmol) and EDC 
(0.28 g, 1.47 mmol) were added sequentially. After 
stirring at room temperature for 2 hours the reaction 
mixture was diluted with EtOAc and washed with IN HC1, 
dried (MgS0 4 ), filtered and evaporated under reduced 
pressure. Silica gel chromatography of the residue (1:1 
EtOAc/hexane) afforded 113 mg of N- (5-methyl-4-oxo-4H-3, 1- 
benzoxazin-2-yl) -L-alanine, t-butyl ester: Anal. Calc'd. 
for Ci 6 H 2 oN20 4 : C, 63.14; H, 6.62; N, 9.21. Found: C, 
62.90; H, 6.97; N, 9.11. ■'■H-NMR (300 MHz , CDC1 3 ) 5 1.49 
(s, 9H), 1.50 (d, J = 7 Hz, 3H), 2.70 (s, 3H) , 4.48 (pent, 
J = 1 Hz, 1H) # 5.68 (br. s, 1H, exchangeable), 6.95 (d, J 
= 8 Hz, 1H), 6.99 (d, J = 8 Hz, 1H) , 7.45 (t, J = 8 Hz, 
1H) . 

Proceeding in a like manner but replacing L-alanine 
t-butyl ester hydrochloride with other appropriately 
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substituted amines or amine hydrochlorides, the following 
•compound were prepared: 

(la) N- (5-Methyl-4-oxo-4H-3 , l-benzoxazin-2-yl ) -D- 
alanine, 1,1 dnnethylethyl ester: Anal. Calc'd. for 
C16H20N2O4: C, 63.14; H, 6.62; N, 9.21. Found: C, 62.99; H, 
6.77; N, 9.10. 

(lb) N- ( 5 -Methy 1-4 -oxo-4H-3 , l-benzoxazin-2 -yl ) -L- 
alanine, methyl ester: Anal. Calc'd. for Ci3H 14 N20 4 : C, 
59.53; H, 5.38; N, 10.68. Found: C, 59.60; H, 5.71; N, 
10.89. 

(lc) N-(5-Methyl-4-oxo-4H-3, l-benzoxazin-2 -yl) -D- 
alanine, methyl ester: Anal. Calc'd. for C 13 H 14 N 2 04: C, 
59.53; H, 5.38; N, 10.68. Found: C, 59.32; H, 5.47; N, 
10.31. 

(Id) N- (5-Methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -L- 
valine, methyl ester: Anal. Calc'd. for C15H18N2O4: C, 
62.05; H, 6.25; N, 9.65. Found: C, 61.89; H, 6.26; N, 
9.67. 

(le) N-(5-Methyl-4-oxo-4H-3,l-benzoxazin-2-yl) -L- 
leucine, methyl ester: iH-NMR (300 MHz, CDC1 3 ) 5 0.99 (m, 
6H), 1.60-1.75 (m,. 3H), 2.71 (s, 3H) , 3.77 (s, 3H) , 4.67 
(m, 1H)„ 5.25 (br. d, J = 7 Hz, 1H, exchangeable), 6.98 
(d, J = 8 Hz, 1H), 7.00 (d, J = 8 Hz, 1H) , 7.46 (t, J = 8 
Hz, 1H) . 

(If) N- (5-Methyl-4-oxo-4H-3, l-benzoxazin-2-yl) -L- 
norleucine, methyl ester: Anal. Calc'd. for C 16 H 2 oN 2 04: C, 
63.14; H, 6.62; N, 9.21. Found: C, 62.82; H, 6.50; N, 
9.11. 

(lg) N-(5-Methyl-4-oxo-4H-3,l-benzoxazin-2-yl) -L- 
isoleucine, methyl ester: Anal. Calc'd. for C 16 H 2 oN20 4 : C, 
63.14; H, 6.62; N, 9.21. Found: C, 62.91; H, 6.63; N, 
9.05. 

(lh) N- (5-Methyl-4-oxo-4H-3, l-benzoxazin-2 -yl) -L- 
methionine, methyl ester: Anal. Calc'd. for Ci5Hi 8 N 2 0 4 S: C, 
55.88; H, 5.63; N, 8.69. Found: C, 56.05; H, 5.69; N, 
8.55. 
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(li) N a -(5-Methyl-4-oxo-4H-3,l-benzoxazin-2-yl) -N 6 - 

[ (phenylmethoxy) carbonyl) -L-lysine, 1, 1 -dimethyl ethyl 
ester: ^H-NMR (300 MHz, CDC1 3 ) 6 1.40-1.63 (m, 13H) , 1.75- 
1.95 (m, 2H), 2.65 (s, 3H) , 3.18 (m, 3H),.4.42 (m, 1H) , 
5 5.08 (s, 2H) , 5.47 (br. t, J = 7 Hz, 1H, exchangeable), 
6.25 (br. d, J = 7 Hz, 1H, exchangeable), 6.88 (d, J = 8 
Hz, 1H), 7.05 (d, J = 8 Hz, 1H) , 7.20-7.35 (m, 5H) , 7.39 
(t, J = 8 Hz, 1H) . 

(lj ) N- (5- Methyl-4-oxo-4H-3, l-benzoxazin-2-yl) -L- 

10 phenylalanine, 1 , 1-dimethylethyl ester: ^-H-NMR (300 MHz, 

CDCI3) 5 1.40 (s, 9H), 2.65 (s, 3H) , 3.17 (m, 2H) , 4.74 (m, 
1H) , 5.75 (br. d, J = 7 Hz, 1H, exchangeable), 6.90 (d, J 
= 8 Hz, 1H) , 7.08 (d, J = 8 Hz, 1H) , 7.15-7.30 (m, 5H) , 
7 .40 (t, J = 8 Hz, 1H) . 

15 (lk) N-(5-Methyl-4-oxo-4H-3, l-benzoxazin-2 -yl)-L- 

phenylalanine, methyl ester: Anal. Calc'd. for C19H18N2O4: 
C, 67.44; H, 5.36; N, 8.28. Found: C, 67.20; H, 5.57; N, 
8.05. 

( 11 ) N- ( 5-Methyl-4 -oxo-4H-3 , l-benzoxazin-2 -yl ) -L- 

20 tyrosine, 1 , 1-dimethylethyl ester: ^H-NMR (300 MHz, CDCI3) 
5 1.43 (s, 9H) , 2.69 (s, 3H) , 3.10 (m, 2H) , 4.68 (m, 1H) , 
6.72 (d, J = 8 Hz, 2H), 6.93-7.03 (m, 3H) , 7.10 (d, J = 8 
Hz, 1H) , 7.45 (t, J = 8 Hz, 1H) . 

dm) N- ( 5 -Methyl-4 -oxo-4H-3 , l-benzoxazin-2 -yl) -L- 

25 tryptophan, methyl ester: ^-H-NMR (300 MHz, CDCI3) 8 2.67 
(s, 3H), 3.40 (m, 2H) , 3.70 (s, 3H) , 4.93 (m, 1H) , 5.47 
(br. d, J = 7 Hz, 1H, exchangeable), 6.90-7.20 (m, 5H) , 
7.30 (d, J = 8 Hz, 1H), 7.43 (t, J = 8 Hz, 1H) , 7.55 (d, J 
= 8 Hz, 1H) , 8.44 (s, 1H, exchangeable). 

30 (In) N- (5-Methyl-4-oxo-4H-3, l-benzoxazin-2 -yl ) -L- 

tryptophan, 1, 1-dimethylethyl ester: 1 H-NMR (300 MHz, 
CDCI3) 5 1.38 (s, 9H), 2.63 (s, 3H) , 3.33 (m, 2H) , 4.78 (m, 
1H) , 5.68 (br. d, J = 7 Hz, 1H, exchangeable), 6.85-7.15 
(m, 5H), 7.26 (d, J = 8 Hz, 1H) , 7.37 (t, J = 8 Hz, 1H) , 

35 7.60 (d, J = 8 Hz, 1H) , 8.65 (s, 1H, exchangeable). 
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do) N-(5 -Methyl-4-oxo-4H-3 , l-benzoxazin-2-yl) -L- 
phenylglycine, 1 , 1-dimethylethyl ester: ^-H-NMR (300 MHz. 
CDCI3) 5 1.42 (s, 9H), 2.62 (s, 3H) , 5.50 (d, J = 7 Kz, 
1H) , 6.38 (br. s 1H, exchangeable), 6.86 (d, J = 8 Hz, 
5 1H), 7.02 (d, J = 8 Hz, 1H) , 7.25-7.38 (m, 4H) , 7.47 (d, J 
= 8 Hz, 2H) . 

dp) 2-[ [2-Methoxy- (IS) - (1-phenylmethyl) ethyl] amino] - 
5-methyl-4H-3,l-benzoxazin-4-one: Anal. Calc'd. for 
C19H20N2O3: C, 70.35; H, 6.22; N, 8.64. Found: C, 70.00; 

10 H, 6.28; N, 8.54. 

(Iq) 3 , 5-Diiodo-N- (5 -methyl - (3 , 5-diiodo) 2-yl) -L- 
tyrosine, methyl ester: !h-NMR (300 MHz, CDCI3) 5 2.72 (s, 
3H), 3.09 (m, 2H) , 3.79 (s, 3H) , 4.86 (t, J = 7 Hz, 1H) , 
5.50 (br. s, 1H, exchangeable), 7.01 (d, J = 8 Hz, 1H) , 

15 7.13 (d, J = 8 Hz, 1H), 7.49 (t, J = 8 Hz, 1H) , 7.52 (s, 
2H) . 

(lr) N- (5-Methyl-4-oxo-4H-3, l-benzoxazin-2-yl) -0- 
methyl-L-tyrosine, methyl ester: 1 H-NMR (300 MHz, CDCI3) 8 
2.66 (s, 3H), 3.15 (m, 2H) , 3.73 (s, 3H) , 3.74 (s, 3H) , 
20 4.85 (br. m, 1H) , 5.68 (br. s, 1H, exchangeable), 6.80 (d, 
J = 8 Hz, 2H), 6.92 (d, J = 8 Hz, 1H) , 7.07 (m, 3H) , 7.42 
(t, J = 8 Hz, 1H) . 

(Is) aS- [ (5-Methyl-4-oxo-4H-3, l-benzoxazin-2-yl ) amino] - 
4-methoxy-N-methyl-N- (phenyimethyl ) benzenepropanamide : Anal . 
25 Calc'd. for C 2? K 27 N 3 0 4 : C, 70.88; H , 5.95; N, 9.18. Found: c', 

'• 70.65; H, 6.03; N, 9.06. 

Proceeding in a like manner but replacing 2-amino-6- 
methylbenzoic acid with 2 -amino-6-methoxybenzoic acid 
tc.f. S. Gould and R. Eisenberg, J. Org. Chem. , 56, 6666- 
30 6671 (1991)] and replacing L-alanine tert -butyl ester 
hydrochloride with other appropriate amines or amine 
hydrochlorides, the following compounds are prepared: 

(It) 5-Methoxy-2- [ [ (1R) -1-phenylethyl] amino] -4H-3 , 1- 
benzoxazin-4-one; and 
35 du) N- [5-Methoxy-4-oxo-4H-3, l-benzoxazin-2-yl ] -O- 

methyl-L- tyrosine, N-methyl-M-phenylmethylamide . 
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Example 2 




CH 3 

O— |~CH 3 



AA* ?Hs 

H 

CH 3 



N- ( 6 -Bromo - 5 -methyl - 4 -oxo- 4H- 3 , 1 -benzoxaz in-2 -y 1 ) . 
L-alanine 1, 1 -dime thy lethyl ester 

To an ice cooled suspension of CDI (0.309 g, 1.91 
mmol) in 2 mL of pyridine was added L-alanine cert-butyl 
ester hydrochloride (0.317 g, 1.74 mmol). After stirring 
at 0°C for 30 minutes, 2-amino-5-bromo-6-methylbenzoic 
acid (0.494 g, 1.60 mmol) and 25 mg of DMAP was added. 
The ice bath was removed and the reaction was stirred at 
65°C for 2 . 5 hours . The reaction mixture was cooled to 
room temperature and diluted with 2 mL of DMF and 2 mL of 
CH 2 C1 2 . Triethylamine (0.257 g, 2.54 mmol) and EDC (0.457 
g, 2.38 mmol) were added sequentially. After stirring at 
room temperature for 2 hours, the reaction mixture was 
diluted with EtOAc and washed with IN HC1, dried (MgS0 4 )/ 
filtered and evaporated under reduced pressure. Silica 
gel chromatography of the residue (1:1 EtOAc/hexane) 
afforded 49 mg of product: Ir-NMR (300 MHz, CDC1 3 ) 6 1.49 
(S, 9H), 1.50 (d, J = 7 Hz, 3H) , 2.83 (s, 3H) , 4.47 (q, J 
= 7 Hz, 1H), 5.60 (br. s, 1H, exchangeable), 6.97 (d, J = 
9 Hz, 1H), 7.73 (d, J = 9 Hz, 1H) . 

Proceeding in a like manner but replacing L-alanine 
tert -butyl ester hydrochloride with other appropriately 
substituted amines or amine hydrochlorides, the following 
compounds were prepared: 

(2a) N-(6-Bromo-5-methyl-4-oxo-4H-3,.l-benzoxazin-2- 
yl)-D-alanine, 1, 1-dimethy lethyl ester: Ih-NMR (300 MHz 
CDCI3) 6 1.49 (s, 9H), 1.50 (d, J = 7 Hz, 3H) , 2.83 (s, ' 
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3H), 4.47 (q, J = 7 Hz, 1H) , 5.60 (br. s, 1H, 
exchangeable), 6.97 (d, J = 9 Hz, 1H) , 7.73 (d, J = 9 Hz, 
1H) . 

(2b) 6-Bromo-5-methyl-2- [ [ (1R) -1-phenylethyl] amino] - 
4H-3,l-benzoxazin-4-one: Anal. Calc'd. for Ci7H 15 N20 2 Br : C, 
56.84; H, 4.21: N, 7.80. Found: C, 56.49; H, 4.08; N, 
7.70. 

Example 3 




2-Ethylamino-5-methyl-4H-3, l-benzoxazin-4 -one 

To a stirred solution of 2- (3-ethylureido) -6- 
methylbenzoic acid (250 mg, 1.125 mmol) and triethylamine 
(170 mg, 1.69 mmol) in 10 mL CH 2 C1 2 at room temperature 

was added EDC (501 mg, 1,69 mmol) . After stirring at room 
temperature for 3 hours, the reaction mixture was diluted 
with EtOAc and washed sequentially with IN HC1 and sat'd. 
NaHC0 3 . The organic fraction was dried (MgS0 4 ) , filtered 
and evaporated under reduced pressure. Silica gel 
chromatography of the residue (1:1 EtOAc/hexane) afforded . 
127 mg of product: Anal. Calc'd. for C 1 iH 12 N 2 0 2 • 0 . 25 H 2 0: 
C, 63.30; H, 6.04; N, 13.42. Found: C, 63.32; H, 5.92; N, 
13.10. 1H-NMR (300 MHz, d 6 -DMSO) 6 1.14 (t, J = 7 Hz, 3H) , 
2.60 (s, 3H), 3.27 (pent, J = 7 Hz, 2H) / 6.95 (d, J = 8 
Hz, 1H), 7.02 (d, J = 8 Hz, 1H) , 7.50 (t, J = 8 Hz, 1H) , 
7.90 (br. t, J = 7 Hz, 1H, exchangeable). 

Proceeding in a like manner but replacing 2- (3- 
ethylureido)-6-methylbenzoic acid with other appropriately 
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substituted benzoic acid listed in Preparations I, II, 
III/ IV and V, the following compounds were prepared: 

(3a) 2-[l-Methylethyl]amino-5-methyl-4H-3,l- 
benzoxazin-4-one: Anal. Calc'd. for C12K14N2O2: C, 66.04; 
5 H, 6.46; N, 12.84. Found: C, 65.88; K, 6.34; N, 12.71. 

(3b) 5-Methyl-2-[ [ (IS) -1-phenylethyl] amino] -4H-3, 1- 
benzoxazin-4-one: Anal. Calc'd. for Ci7Hi6N 2 0 2 : C, 72.84; 
H, 5.75; N, 9.99. Found: C, 72.74; H, 5.80; N, 9.94. 

(3c) 5-Methyl-2-[ [ (1R) -1-phenylethyl] amino] -4H-3, 1- 
10 benzoxazin-4-one: Anal. Calc'd. for C17H16N2O2: C, 72.84; 
H, 5.75; N, 9.99. Found: C, 72.51; H, 5.88; N, 9.97. 

(3d) 5-Methyl-2-phenylamino-4H-3 , l-benzoxazin-4-one: 
Anal. Calc'd. for CisH^C^-O.lI^O: C, 70.91; H, 4.84; N, 
11.03. Found: C, 70.86; H, 4.92; N, 10.68. 
!5 (3e) 2-[ (3-Chlorophenyl)amino] -5 -methyl -4H-3 , 1- 

benzoxazin-4-one: Anal. Calc'd. for C15HHN2O2CI : C, 62.84; 
H ( 3.87; N, 9.77; CI, 12.36. Found: C, 62.60; H, 3.79; N, 
9.59; CI, 12.11. 

(3f ) 2- [ (2, 6-Dichlorophenyl) amino] -5-methyl-4H-3, 1- 
20 benzoxazin-4-one: Anal. Calc'd.. for C15H10N2O2CI2 : C, 

56.10; H, 3.14; N, 8.73; CI, 22.08. Found: C, 55.79; H, 
3.38; N, 8.63; CI, 21.97. 

(3g) 5-Methyl-2- [ (2-nitrophenyl) amino] -4K-3 , 1- 
benzoxazin-4-one: Anal. Calc'd. for C15HHN3O4 . 0 . 33H 2 0 : C,- 
25 59.40; K, 3.88; N, 13.86. Found: C, 59.33; H, 3.78; M, 
13.83. 

(3h) 5-Methyl-2-[ ( 4-nitrophenyl) amino] -4H-3 , 1- 
benzoxazin-4-one: Anal. Calc'd. for C15H11N3O4 • 0 .4H 2 0: C, 
59.17; H, 3.91; N, 13.80. Found: C, 59.19; H, 3.791; 
30 N.13.83. 

(3i) 6-Iodo-2- [ [ (1R) -1-phenylethyl] amino] -4H-3, 1- 
benzoxazin-4-one: Anal. Calc'd. for Ci 6 H 13 N 2 02l: C, 49.00; 
H, 3.34; N, 7.14. Found: C, 48.82; H, 3.31; N, 7.04. 

(3j) 2-[ (2, 6-Dichlorophenyl) amino] -6-iodo-H-3 , 1- 
35 benzoxazin-4-one: Anal. Calc'd. for C14H7N2O2CI2I : C, 

56.10; H, 3.14; N, 8.73; CI, 22.08. Found: C, 55.79; H, 
3.38; N, 8.63; CI, 21.97. 
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(3k) 2- [ [ (IS) -1-phenylethyl] amino] -6-iodo-4H-3 , 1- 
benzoxazin-4-one: Anal. Calc'd. for C 16 Hi3N 2 0 2 I: C, 38.83; 
H,1.63; N, 6.47; CI, 16.37. Found: C, 39.03; K,1.65; N, 
6.36; CI, 16.2"- . 

(31) 6-Chloro-2- [ [ (1R) -1-phenylethyl] amino] -4H-3 , 1- 
benzoxazin-4-one: Anal. Calc'd. for C16H13N2O2CI • 0 . 1 H 2 0: 
C, 63.39; H, 4.35; N, 9.21. Found: C, 63.52; H, 4.40; N, 
9.26. 

(3m) 6-Methyl-2-[ [ (1R) -1-phenylethyl] amino] -4H-3, 1- 
benzoxazin-4-one: Anal. Calc'd. for C17H16N2O2: C, 72.84; 
H, 5.75; N, 9.99. Found: C, 72.83; H, 5.98; N, 9.94. 

(3n) 6-Methyl-2-[ [ (IS) -1-phenylethyl] amino] -4H-3 , 1- 
benzoxazin-4-one: Anal. Calc'd. for Ci 7 H 16 N 2 0 2 : C, 72.84; 
H,5.75; N, 9.99. Found: C, 72.69; H,5.91; N, 9.96. 

(3o) 2- [ [ (1R) -1- (4-bromophenyl) ethyljamino] -5-methyl- 
4H-3,l-benzoxazin-4-one: Anal. Calc'd. for Ci 7 Hi 5 N 2 0 2 Br : C, 
56.84; H, 4.21; N, 7.80. Found: C, 56.71; H, 4.23; N, 
7.67. 



Example 4 




2 



2- (N, N-Diethyl) amino- 5 -methyl -4H- 3, l-benzoxazin-4- 

one 

To an ice cooled solution of 2-amino-6-methylbenzoic 
acid (100 mg, 3.30 mmol) in 10 mL of pyridine was added 
N,N-diethylcarbamoyl chloride (1.79 g, 13.2 mmol). The 
ice bath was removed and the reaction stirred at room 
temperature for 2 hours. The reaction mixture was 
partially concentrated under a stream of nitrogen then 
diluted with water. The resulting precipitate was 
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filtered, washed with water and dried! Silica gel 
chromatography (1:1 EtOAc/hexane) afforded 233 mg of 
product. Anal. Calc'd-. for Ci 3 H 16 N 2 02: C, 67.22; H, 6.94; 
N, 12.06. Found: C, 66.84; H, 7.17; N, 12.08. 

Proceeding in a like manner but replacing N,N- 
diethylcarbamoyl chloride with other appropriately 
substituted carbamoyl chlorides, the following compound 
was prepared: 

(4a) 5 -Methyl -2- [methyl (phenylmethyl) amino] -4H-3 , 1- 
benzoxazin-4-one: Anal. Calc'd. for Ci7Hi6N 2 0 2 : C, 72.84; 
H, 5.75; N, 9.99. Found: C, 72.26; H, 5.65; N, 9.66. ^H- 
NMR (300 MHz, CDC1 3 ) 5 2.71 (s, 3H) , 3.08 (s, 3H) , 4.73, 
(s, 2H), 6.90 (d, J = 8 Hz, 1H) , 7.10 (d, J = 8 Hz, 1H) , 
7.25-7.38 (m, 5H) , 7.43 (t, J = 8 Hz, 1H) . 

(4b) 5 -Methyl -2- [methyl ( 2 -pyridy lmethyl ) amino] -4H- 
3,l-benzoxazin-4-one: ^-H-NMR (300 MHz, CDCI3) 6 2.70 (s, 
3H), 3.20 (s, 3H), 4.87 (s, 2H) , 6.91 (d, J = 8 Hz, 1H) , 
7.10 ( d, J = 7 Hz, 1H), 7.19 (dd, J = 5, 8 Hz, 1H) , 7.32 
(d, J = 8 Hz, 1H), 7.42 (t, J = 8 Hz, 1H) , 7.67 (dt, J = 
2, 8 Hz, 1H) , 8.57 (d, J = 5 Hz, 1H) . 



Example 5 




6-Bromo-5-methyl-2- [methyl (phenylmethyl) amino] -4H- 

3 , l-benzoxazin-4 -one 



The title compound was prepared in a manner similar 
to example 4a, substituting 2-amino-6-methylbenzoic acid 
with 2-amino-5-bromo-6-methylbenzoic acid: 1 H-NMR (300 
MHz, CDCI3) 5 2.85 (s, 3H) , 3.09 (s, 3H) , 4.74, (s, 2H) , 
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6.99 (d, J = 8 Hz, 1H), 7.25-7.40 (m, 5H) , 7.71 (d, J = 8 
Hz, 1H) . 



N- [6 - [ [ ( 1, 1 -Dime thy lethoxy] carbonyl] amino] -5- 
methyl-4-oxo-4H-3, 1 -benzoxazin-2 -yl ] -L-alanine, 
1, 1-dimethylethyl ester 

To an ice cooled suspension of CDI (128 mg, 0.789 
mmol) in 2 mL of pyridine was added L-alanine t -butyl 
ester hydrochloride (136 mg, 0.752 mmol). After stirring 
for 30 minutes, 2-amino-5- [ [ [ (1, 1- 

dimethylethyDoxy] carbonyl] amino] -6-methylbenzoic acid 
(200 mg, 0.752 mmol) was added. The ice bath was removed 
and the reaction mixture stirred at 75°C for 2.5 hours. 
The reaction mixture was partitioned between EtOAc and IN 
HC1, dried (MgS0 4 ) filtered and evaporated under reduced 
pressure. To a solution of the crude product and 
triethylamine (85 mg, 0.846 mmol) in 5 mL of CH 2 C1 2 was 

added EDC (162 mg, 0.846 mmol). After stirring at room 
temperature for 2 hours, the reaction mixture was applied 
directly to a silica gel column and the product was eluted 
with 30% EtOAc/hexane affording 180 mg of product: ^-H-NMR 
(300 MHz, CDC1 3 ) 6 1.45-1.55 (m, 20H) , 2.66 (s, 3H) , 4.47, 
(pent, J = 7 Hz, 1H) , 5.35 (br. d, J = 7 Hz, 1H, 
exchangeable), 6.27 (br. s, 1H, exchangeable), 7.11 (d, J 
= 8 Hz, 1H), 7.88 (br. d, J = 8 Hz, 1H) . 




Example 6 

CH 3 

I o 



CH 3 



O— CH 3 
I 

CH 3 



Ill 



Proceeding in a like manner but replacing L-alanine t- 
butyl ester hydrochloride with other appropriately 
substituted amines or amine hydrochlorides, the following 
compounds were prepared: 

(6a) N- [6- ( [ (1, 1-Dimethylethoxy] carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-phenylalanine, 
methyl ester: ^H-NMR (300 MHz, CDC1 3 ) 8 1.50 (s, 9H) , 2.62 
(s, 3H), 3.23 (m, 2H) , 3.74 (s, 3H) , 4.49, (q, J = 7 Hz, 
1H), 5.47 (br. s, 1H, exchangeable), 6.43 (br. s; 1H, 
exchangeable), 7.08 (d, J = 8 Hz, 1H) , 7.13-7.33 (m, 5H) , 
7.83 (br. d, J = 8 Hz, 1H) . 

(6b) N-[6-[ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -O- (phenylmethyl ) -L- 
serine, methyl ester: 1 H-NMR (300 MHz, CDCI3) 6 1.52 (s, 
9H), 2.63 (s, 3H), 3.78 (s, 3H) , 3.84 (m, 1H) , 3.96 (m, 
1H), 4.55 (m, 2H), 4.76 (m, 1H) , 5.73 (br. s 1H, 
exchangeable), 6.32 (br. s, 1H, exchangeable), 7.08 (d, J 
= 8 Hz, 1H), 7.25-7.37 (m, 5H) , 7.86 (br. d, J = 8 Hz, 
1H) . 

(6c) N-[6-[ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -O-methyl-L-tyrosine, 
methyl ester: iH-NMR (300 MHz, CDCI3) 6 1.51 (s, 9H) , 
2.60 (s, 3H), 3.07-3.25 (m, 2H) , 3.76 (s, 6H), 4.84 (m, 
1H), 5.50- (br. s, 1H, exchangeable), 6.48 (s, 1H, 
exchangeable), 6.82 (d, J = 8 Hz, 2H) , 7.03-7.10 (m, 3H) , 
7.80 (br. d, J = 8 Hz, 1H) . 

(6d) N-[6-[ [ ( 1, 1-Dimethylethoxy ) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -O-methyl-L-tyrosine, 
dimethyl amide: !h-NMR (300 MHz, CDC1 3 ) 8 1.51 (s, 9H) , 
2.43 (s, 3H), 2.90 (s, 3H) , 2.98 (s, 3H) , 3.11 (d, J = 7 
Hz, 2H), 3.78 (s, 3H), 5.08 (m, 1H) , 6.62 (s, 1H, 
exchangeable), 6.83 (d, J = 8 Hz, 2H) , 6.93 (d, J = 8 Hz, 
IK), 7.19 (d, J = 8 Hz, 2H), 7.60 (d, J = 8 Hz, 1H) . 

(6e) N- [ 6- [ [(1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -L-thiazol-4-yl- 
alanine, methyl ester: iH-NMR (300 MHz, CDCI3) 8 1.51 
(s, 9H), 2.57 (s, 3H), 3.42-3.62 (m, 2H) , 3.73 (s, 3H) , 
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5.06 (m, 1H) , 6.53 (s, 1H, exchangeable), 6.78 (br. d, J = 
7 Hz, 1H, exchangeable), 7.04 (d, J = 8 Hz, 1H) , 7.09 (d, 
J = 2 Hz, 1H), 7.73 (br. d, J = 8 Hz, 1H) , 8.71 (d, J = 2 
Hz, 1H) . 

5 (6f) N-[6- [ [ (1, 1 -Dimethyl ethoxy) carbonyl] amino] -5- 

methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-aspartic acid, 
alpha-methyl ester beta dimethyl amide : ^-H-NMR (300 MHz, 
CDC1 3 ) 6 1.52 (s, 9H), 2.60 (s, 3H) , 2.95 (s, 3H) , 3.02 (s 
3H), 3.23 (m, 1H) , 3.76 (s, 3H) , 4.93 (m, 1H) , 6.25 (br. 
10 d, J = 7 Hz, 1H, exchangeable), 6.48 (s, 1H, 

exchangeable), 7.08 (d, J = 8 Hz, 1H) , 7.83 (br. d, J = 8 
Hz, 1H) . 

(6g) N- [6- [ [ (1,1 -Dimethyl ethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-alanine, 

15 pyrrolidineamiae : 1 H-NMR (300 MHz, CDCI3) 5 1.46 (d, J = 
7 Hz, 3H) 1.52 (s, 9H) , 1.85-2.05 (m, 4H) , 2.62 (s, 3H) , 
3.40-3.65 (m, 4H) , 4.71 (m, 1H) , 6.05 (br. d, J = 7 Hz, 
1H, exchangeable), 6.32 (s, 1H, exchangeable), 7.06 (d, J 
= 8 Hz, 1H), 7.84 (br. d, J = 8 Hz, 1H) . 

20 (6h) N- [6- [( (1, i -Dimethyl ethoxy) carbonyl] amino] -5- 

methyl-4-oxo-4H-3 , i-benzoxazin-2-yl] -O-methyl-L-tyrosine, 
pyrrolidineamide : iH-NMR (3 00 MHz, CDC 1 3 ) 5 1 . 53 (s, 
9H), 1.55-1.90 (m, 4H) , 2.62 (s, 3H) , 2.99-3.15 (m, 2H) , 
3.30-3 .55 (m, 4H) , 3.78 (s, 3H) , 4.83 (m, 1H) , 5.83 (br.' 

25 d, J = 7 Hz, 1H, exchangeable), 6.27 (s, IK, 

exchangeable), 6.83 (d, J = 8 Hz, 2H) , 7.07 (d, J = 8 Hz, 

1H), 7.17 (d, J = 8 Hz, 2H), 7.85 (d, J = 8 Hz, 1H) . 

(6i) N- [6- [ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 

methyl-4-oxo-4H-3,l-benzoxazin-2-yl] -O-methyl-L-tyrosine, 
30 morpholineamide : iH-NMR (300 MHz, CDC1 3 ) 5 1.53 (s, 9H) , 

2.55 (s, 3H), 3.00-3.15 (m, 2H) , 3.45-3.70 (m, 8H) , 3.79 
(s, 3H), 5.04 (m, 1H) , 6.17 (br. s, 1H, exchangeable), 
6.37 (s, 1H, exchangeable), 6.85 (d, J = 8 Hz, 2H) , 7.03 
(d, J = 8 Hz, 1H), 7.18 (d, J = 8 Hz, 2H) , 7.80 (d, J = 8 
35 Hz, 1H) . 

(6j ) N- [6- [ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -O-methyl-L-tyrosine, 
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N-methylpiperazineamide: 1 H-NMR (300 MHz, CDCI3) 5 1.52 
(s, 9H), 2.26 (s, 3H), 2.31 (m, 4H) , 2.64 (s, 3H) , 2.98- 
3.15 (m, 2H), 3.42-3.52 (m, 2H) , 3.65-3.75 (m, 2H) , 3.78 
(s, 3H), 5.06 (m, 1H) , 5.71 (br. s, IK, exchangeable), 
6.24 (s, 1H, exchangeable), 6.72 (d, J = 8 Kz, 2H) , 7.08- 
7.14 (m, 3H) , 7.90 (br. d, J = 8 Hz, 1H) . 

(6k) N-[6-[ [ (l,l-Dimethylethoxy)carbonyl] anu.no] -5-. 
methyl -4 -oxo-4H-3 , l-benzoxazin-2-yl] -O-methyl-L- tyrosine, 
N-methyl-N-[2-(l morpholinyl) ethyl] amide: Anal, calc'd. 
for C31H41N5OVO.75H2O: C, 61.12; H, 7.03; N, 11.53. Found: 
C, 61.13; H, 6.93; N, 11.14. 

(61) N-[6-[ [ (l,l-Dimethylethoxy)carbonyl]amino]-5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -O-methyl-L- tyrosine, 
N-methyl-N- [2- (1-piperidinyl) ethyl] amide: Anal, calc'd. 
for C32H43N5O6-O.75H2O: C, 63.29; H, 7.39; N, 11.53. Found: 
C 63.35; H, 7.60; N, 11.17. 

(6m) 6- [ [ (1, l-Dimethylethoxy)carbonyl] amino] -5- 
methyl-2-[ [ (IS) -phenylethyl] amino] -4H-3 , l-benzoxazin-4- 
one: iH-NMR (300 MHz, CDCI3) 6 1.50 (s, 9H) , 1.57 (d, J = 
7 Hz, 3H), 2.49 (s, 3H) , 5.10 (m, 1H) , 5.98 (br. s, 1H, 
exchangeable), 6.59 (br. s, 1H, exchangeable), 7.02 (d, J 
.= 8 Hz, 1H), 7.20-7.40 (m ( 5H) , 7.72 (br. d, J = 8 Hz, 
1H) . 

(6n) 6-[ [ (1, l-Dimethylethoxy)carbonyl] amino] -5- 
methyl-2- [ [ (1R) -phenylethyl ] amino] -4H-3 , l-benzoxazin-4- 
one: iH-NMR (300 MHz, CDCI3) 5 1.50 (s, 9H) , 1.57 (d, J = 
7 Hz, 3H), 2.49 (s, 3H) , 5.10 (m, 1H) , 5.98 (br. s, 1H, 
exchangeable), 6.59 (br. s, 1H, exchangeable), 7.02 (d, J 
= 8 Hz, 1H), 7.20-7.40 (m, 5H) , 7.72 (br. d, J = 8 Hz, 
1H) . 

(60) N-[6-[ [ (l,l-Dimethylethoxy)carbonyl]amino]-5- 
methyl-4-oxo-4H-3 , l-benzoxazin-2 -yl ] -L- tryptophan, 
diethylamide : iH-NMR (300 MHz, CDCI3) 8 1.52 (s, 9H) , 
2.50 (s, 3H), 2.71 (s, 3H) , 2.87 (s, 3H) , 3.20-3.40 (m, 
2H), 5.20 (m, 1H) , 6.46 (m, 2H) , 7.00 (br. m, 1H) , 7.04 
(s, 1H), 7.14 (m, 2H), 7.33 (d, J = 8 Hz, 1H) , 7.62-7.74 
(m, 2H) , 8.58 (br. s, 1H) . 
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(6p) N- [6- [ [ (1, 1-Dimethylethoxy) carbonyl ] amino ] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -O-methyl-L-threonine, 
methyl ester: ^-H-NMR' (300 MHz , CDC1 3 ) 5 1.28 (d, J = 7 
Hz, 3H), 1.52 (s, 9H), 2.65 (s, 3H) , 3.33 (s, 3H) , 3.69 
(s, 3H) , 4.03 (m, 1H) , 4.60 (br. m, IE), 5.50 (br. s, 1H, 
exchangeable), 6.32 (br. s, 1H, exchangeable), 7.08 (d, J 
= 8 Hz, 1H), 7.87 (br. d, J = 8 Hz, 1H) . 

(6q) N- (6- [ [ (1, 1 -Dimethyl ethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -O-methyl-L-serine, 
methyl ester: ^-H-NMR (300 MHz, CDCI3) 5 1.52 (s, 9H) , 
2.62 (s, 3H), 3.39 (s, 3H) , 3.75 3.84 (m, 4H) , 3.91 (m, 
1H), 4.76 (m, 1H), 5.75 (br. d, J = 7 Hz, 1H, 
exchangeable), 6.35 (br. s, 1H, exchangeable), 7.08 (d, J 
= 8 Hz, 1H), 7.84 (br. d, J = 8 Hz, 1H) . 

(6r) N-[6-[ [ (1,1 -Dimethyl ethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-phenylglycine, 1, 1- 
dimethylethyl ester: ^-H-NMR (300 MHz, CDCI3) 8 1.41 (s, 
9H), 1.51 (s, 9H), 2.64 (s, 3H) , 5.45(d, J = 7 Hz, 1H) , 
5.80 (br. s, 1H, exchangeable), 6.22 (s, 1H, 
exchangeable), 7.10 (d, J = 8 Hz, 1H) , 7.31-7.47 (m, 5H) , 
7.88 (br. d, J = 8 Hz, 1H) . 

(6s) N-[6- [ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -3 , 5-diiodo-O-methyl- 
L-tyrosine, methyl ester: !H-NMR (300 MHz, CDCI3) 8 1.52 
(s, 9H), 2.60 (s, 3H), 3.02 (m, 1H) , 3,14 (m, 1H) , 3.78 
(s, 3H), 3.80 (s, 3H), 4.85 (m, 1H) , 5.71 (br. s, 1H, 
exchangeable), 6.43 (br, s, 1H, exchangeable), 7.09 (d, J 
= 8 Hz, 1H), 7.61 (s, 2H), 7.84 (br. d, J = 8 Hz, 1H) . 

(6t) N-[6-[ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -4-iodo-L- 
phenylalanine, methyl ester: ^H-NMR (300 MHz, CDCI3) 8 
1-52 (s, 9H), 2.59 (s, 3H) , 3.10 (m, 1H) , 3.22 (m, 1H) , 
3.76 (s, 3H), 4.87 (br. m, 1H) , 5.70 (br. s, 1H, 
exchangeable), 6.53 (br. s, 1H, exchangeable), 6.92 (d, J 
= 8 Hz, 2H), 7.05 (d, J = 8 Hz, 1H) , 7.60 (d, J = 8 Hz, 
2H) , 7.70 (br. d, J = 8 Hz, 1H) . 
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(6u) N- [6- [ [ (1, 1 -Dimethyl ethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-methionine sulfone, 
methyl ester: 1 K-NMR -(300 MHz, CDC1 3 ) 8 1.53 (s, 9H) , 
2.36 (m. 1H) , 2.56-2.69 (m, 4H) , 2.96 (s, 3H) , 3 . 10-3 . 35 
(m, 2H) , 3.84 (s, 3H) , 4.80 (m, 1H) , 5.70 (br. d, J = 7 
Hz, 1H, exchangeable), 6.33 (br. -s, 1H, exchangeable), 
7.08 (d, J = 8 Hz, 1H), 7.88 (d, J = 8 Hz, 1H) . 

(6v) N-[6-[ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -L-beta- 
naphthylalanine, methyl ester: iH-NMR (300 MHz, CDCI3 ) 6 
1.50 (s, 9H), 2.55 (s, 3H), 3.33 (m, 2H) , 3.72 (s, 3H) , 
4.96 (m, 1H), 5.70 (br. s, 1H, exchangeable), 6.47 (br. s, 
1H, exchangeable), 7.05 (d, J = 8 Hz, 1H) , 7.26 (d, J = 8 
Hz, 1H), 7.41 (m, 2H) , 7.58 (s, 1H) , 7.70-7.82 (m, 4H) . 

(6w) N- [6-[ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 

methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -2-aminoisobutyric 
acid, methyl ester: 1 H-NMR (300 MHz, CDCI3) 8 1.52 (s, 
9H), 1.68 (s, Cll), 2.63 (s, 3H) , 3.73 (s, 3H) , 5.75 (br. 
s, 1H, exchangeable), 6.42 (br. s, 1H, exchangeable), 7.08 
(m, 1H) , 7.82 (br. , 1H) . 

(6x) N-[6-[ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -1- 

cyclopropanecarboxyiic acid, methyl ester: 1 H-NMR (300 
MHz, CDCI3) 6 1.20 (m, 2H) , 1.48 (s, 9H) , 1.52 (s, 2H) , • 
2.58 (s, 3H), 3.62 (s, 3H) , 7.03 (d, J = 8 Hz, 1H) , 7.59 
(br. s, 1H), 7.65 (br. d, J = '8 Hz, 1H) , 7.86 (br. s , 
1H) . 

(6y) N- [6- [ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] - [1- (4-cyanophenyl) ] - 
3S-aminopyrrolidin-2-one: [c.f. U. S. patent, serial no. 
08/041,433 for the preparation of 1- (4-cyanophenyi) -3 (S) - 
aminopyrrollidin-2-one. ] • iH-NMR (300 MHz, CDCI3) 5 1.253 
(s, 9H), 2.20 (m, 1H) , 2.52 (s, 3H) , 2.93 (m, 1H) , 4.90 
(m, 2H), 4.84 (br. t , J = 8 Hz, 1H) , 6.54 (br. s, 2H) , 
6.95 (d, J = 8 Hz, 1H), 7.64 (d, J = 8 Hz, 2H) , 7.68 id. J 
= 8 Hz, 1H) , 7.80 (d, J = 8 Hz, 2H) . 
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{6z) N- [6- [1(1, 1 -Dimethyl ethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-alanine, N-methyl- 
N-allylamide: HRMS ca'lc'd. for C21H28N4O5: 416.2060. 
Found: 416.2046. 

(6aa) N- [6- [ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-alanine, N-methyl- 
N-phenylmethylamide : Anal, calc'd. for C25H30N4O5: C, 
64.36; H, 6.48; N, 12.01. Found: C, 64.05; H, 6.47; N, 
11.79. 

(6bb) N-[6- [ [ (1, 1-Dimethylethoxy) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-alanine, 
phenylmethyl ester: Anal, calc'd. for C24H27N3O6: C, 
63.56; K, 6.00; N, 9.27. Found: C, 63.58; H, 6.29; N, 
9.00. 

(6cc) 1,1-Dimethyl ethyl [2- ( [2- (dimethylamino) -IS- [ (4- 

iodophenyl ) methyl] -2 -oxoethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-6-yl] carbamate: Anal. Calc'd. for C 25 H 29 N 4 0 5 1 . 0 . 8 
CH 2 C1 2 : C, 45.04; H, 4.37; N, 8.14. Found: C, 45.27; H, 4.29 
N, 8.16. 

(6dd) 1, 1-Dimethylethyl [2- ([IS- [(4- 
methoxyphenyl) methyl] -2- [methyl (phenylmethyl ) amino] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] carbamate: Anal. Calc'd. for C 32 H 3( .N 4 0 6 . 0 . 5 H 2 O.0.2 

hexane: C, 66.58; H, 6.70; N, 9.36. Found: C, 66.68; H, ' 
6.84; N, 9.34. 

(6ee) 1, 1-Dimethyiethyl [2- [ [2- (diethylamino) -2-oxo-lS- 
(phenylmethyl) ethyl] amino] -5-methyl-4 -oxo-4H-3 , 1-benzoxazin- 
6 -yl] carbamate: Anal. Calc'd. for C 2? H 34 N 4 0 5 . 0 . 25 H 2 0: C, 

64.97; H, 7.12; N, 11.23. Found: C, 64.83; K, 7.12; N, 
11.15. 

(6ff) 1, 1-Dimethylethyl [ 5-methyl-2- [ [2- 
[methyl (phenylmethyl) amino] -2-oxo-lS- [ [4- [2- (1- 

pyrrolidinyl) ethoxy] phenyl] methyl] ethyl] amino] -4-oxo-4H-3 , 1- 
ben zoxaz in- 6 -yl] carbamate: Anal. Calc'd. for C 3 ^H 45 N 5 0. . o'.75 
H 2 0: C, 66.40; H, 7.00; N, 10.46. Found: C, 66.42; H, °6.78; 
N, 10.25. 
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(6gg) 1, 1-Dimethylethyl [2- [[IS- [(4- 
methoxyphenyl) methyl] -2-oxo-2- [ [ (2- 

pyridinyl) methyl] amino] ethyl] amino] -5-methyl-4-oxo-4K-3 , I- 
benzoxazin-6-yl] carbamate: Anal. Calc'd. for C^H^h'CL . G . 3 

5 H 2 0: C, 63.70; H, 6.00; N, 12.38. Found: C, 63.43; K, 5.70; 
N, 12.23. 

(6hh) 1, 1-Dimethylethyl [2-[[lS-[(4- 
methoxyphenyl ) methyl ] -2 -oxo-2 - [ [2- (2- 

pyridinyl ) ethyl ] amino] ethyl ] amino] -5-methyl-4-oxo-4H-3 , 1- 
10 benzoxazin-6-yl] carbamate: Anal. Calc'd. f or C 32 H 3? N 5 0 6 . 0 . 3 
H 2 0: C, 64.74; H, 7.40; N, 11.80. Found: C, 64.55; H, 6.33; 

N, 11.65. 

(6ii) 1, 1-Dimethylethyl [2-[[2- 

[ ethyl (phenylmethyl) amino] -IS- [ ( 4 -methoxyphenyl) methyl] -2- 

15 oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

yl] carbamate Anal. Calc'd. for C 33 H 38 N 4 O 6 .0 .75 H 2 0: C, 66.04; 

H, 6.63; N, 9 . .<\ . Found: C, 66.03; H, 6.32; N, 9.48. 

(6jj) 1, 1-Dimethylethyl [5-methyl-2- [ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

20 (phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 

yl] carbamate: Anal. Calc'd. for C 3] H 34 N 4 0 5 : C, 68.62; H, 

6.32; N, 10^32. Found: C, 68.93; H, 6.66; N, 9.87. 

(6kk) 1, 1-Dimethylethyl (2-[[2- 

[ ethyl (phenylmethyl) amino] -2-oxo-lS- 

25 (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1-benzoxazin- 
6-yl] carbamate: Anal. Calc'd. for C 32 H 36 N 4 05 . 0 . 1 hexane: C, 

69.27; K, 6.67; N, 9.91. Found: C, 68.89; H, 7.08; N, 9.92. 

In a similar manner, the following compounds of 
Formula I are prepared: 
30 (611) N- [6- ( [[ (1, 1-Dimethylethyl )oxy]carbonyl] amino] - 

5-methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L- (3, 5- 
diiodo) tyrosine, methyl ester. 

Example 7 



35 
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CH 3 
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CH 3 



5 



N- [6- [ [ [ (1, 1-Dimethylethoxy) 
carbonyl] amino] methyl] -5 methyl-4-oxo-4H-3 , 1- 
benzoxazin-2-yl] -L-alanine, dimethylamide 



To an ice cooled solution of triphosgene (124 mg, 
0.42 mmol) in 15 mL of CH2CI2 was added slowly a solution 
of L-alanine dimethylamide hydrochloride (190 mg, 1.25 
10 mmol) and triethylamine (528 \IL, 3.75 mmol) in 10 mL of 

CH 2 C1 2 . After stirring at 0°C for 30 minutes, the product 

of preparation VIII, step D (350 mg, 1.25 mmol) was added. 
After stirring at room temperature for 6 hours, EDC (367 
mg, 1.88 mmol) and triethylamine (264 |1L, 1.88 mmol) were 

15 added sequentially. After stirring at room temperature 
overnight, the reaction mixture was diluted with CH2CI2 
and washed with sat'd NaHC0 3/ dried (MgS0 4 ) , filtered and 
concentrated under reduced pressure. Silica gel 
chromatography (gradient elution 30% EtOAc/hexanes to 100% 

20 EtOAc) afforded 93 mg of product: 1 K-NMR (300 MHz, CDCI3.) 
5 1.44 (d, J = 7 Hz,. 3H) , 1.46 (s, 9H) , 2.68 (s, 3H) , 3.02 
(s, 3H), 3.17 (s, 3H), 4.33 (br. d, J = 7 Hz, 2H) , 4.78 
(m, 1H), 4.90 (br. t, J = 7 Hz, 1H, exchangeable), 6.07 
(br. d, J = 7 Hz, 1H, exchangeable), 7.05 (d, J = 8 Hz, 

25 1H), 7.49 (d, J = 8 Hz, 1H) . 

B. Proceeding in a like manner but replacing L-alanine 
dimethylamide hydrochloride with other appropriately 
substituted amines or amine hydrochlorides and or the 
product of preparation VIII, step D with the product of 

30 preparation X, step B, the following compounds were 
prepared: 



(7a) N-[6-[ [ [ (1, 1-Dimethylethoxy) carbonyl] 
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amino] methyl] -5-methyl-4-oxo-4H-3 , l-benzoxazin-2-yl] -L- 
alanine, morpholineamide: !H-NMR (300 MHz, CDCI3) 8 1.46 
(d, J = 7 Hz, 3H), 1.46' (s, 9H) , 2.65 (s, 3H) , 3.53-3.83 
(m, 8H), 4.32 (d, J = 7 Hz, 2H) , 4.84-4.95 (m, 2H) , 6.24 
(br. d, J = 7 Hz, 1H) , 7.01 (d, J =9 Hz, 1H) , 7.49 (d, J 
= 9 Hz, 1H) . 

(7b) N-[6-[ [ [ (l,l-Dimethylethoxy)carbonyl] 
amino] methyl] -5 -methyl -4 -oxo 4H-3 , l-benzoxazin-2-yl] -O- 
methyl-L-tyrosine, pyrrolidineamide: ^-H-NMR (300 MHz, 
CDCI3) 8 1.47 (s, 9H), 1.64-1.92 (m, 4H) , 2.58 (s, 3H) , 
2.77 (m, 1H), 3.08 (m, 2H) , 3 . 30-3 . 60 (m, 2H), 3.69 (m, 
1H), 3.78 (s, 3H), 4.28 (br. d, J = 7 Hz, 2H) , 4.82 (m, 
1H), 5.00 (br. s, 1H), 6.44 (br. s, 1H) , 6.83 (d, J = 8 
Hz, 2H), 6.98 (d, J = 9 Hz, 1H) , 7.19 (d, J = 8 Hz, 2H) , 
7.45 (d, J = 9 Hz, 1H) . 

(7c) N-[6-[[[(l,l- 
Dime thy 1 ethoxy ) carbony 1 ] amino ] methyl ] - 5 -methyl - 4 -oxo -4H - 
3, l-benzoxazin-2-yl] -O-methyl-L-tyrosine, morpholineamide 
iH-NMR (300 MHz, CDCI3) 8 1.47 (s, 9H) , 2.58 (s, 3H) , 3.00- 
3.18 (m, 4H), 3.45-3.70 (m, 6H) , 3.79 (s, 3H) , 4.29 (br. 
d, J = 7 Hz, 2H) , 4.92-5.10 (m, 2H) , 6.43 (br. s, 1H) , 
6.85 (d, J = 8 Hz, 2H), 7.00 (d, J = 9 Hz, 1H) , 7.18 (d, J 
= 8 Hz, 2H), 7.48 (d, J = 9 Hz, 1H) . 

(7d) N-[6-[ [ [ (1, l-Dimethylethoxy)carbonyl] amino] 
methyl] -5 -methyl -4 -oxo 4H-3 , l-benzoxazin-2-yl] -O-methyl-L- 
tyrosine, dimethyl amide: !h-NMR (3 00 MHz, CDCI3) 8 1 . 47 
(s, 9H), 2.58 (s, 3H), 2.83 (s, 3H) , 2.93 (s, 3H) , 3.00- 
3.15 (m, 2H), 3.78 (s, 3H) , 4.29 (br. d, J = 7 Hz, 2H) , 4 
95-5.13 (m, 2H), 6.35 (br. 1H) , 6.82 (d, J = 8 Hz, 2H) , 
7.00 (d, J = 9 Hz, 1H), 7.16 (d, J = 8 Hz, 2H) , 7.45 (d, J 
= 9 Hz, 1H) . 

(7e) N-[6-[[[(l,l- 
Dimethylethoxy)carbonyl] amino] methyl] -5-methyl-4-oxo 4H- 
3, l-benzoxazin-2-yl] -L-alanine, methyl ester: l-H-NMR 
(300 MHz, CDCI3) 8 1.46 (s, 9H) , 1.53 (d, J = 7 Hz, 3H) , 
2.58 (s, 3H), 3.79 (s, 3H) , 4.33 (br. d, J = 7 Hz, 2H) , 
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4.63 (m, 1H), 4.90 (br. s, 1H) , 5.75 br. s, 1H) , 7.05 (d, 

J = 9 Hz, 1H), 7.49 (d, J = 9 Hz, 1H) . 

(7f ) -6-[ [ [ (l,l-Dimethylethoxy)carbonyl] amino] methyl] - 

.5 -methyl -2- [ [ (IS) -phenylethyl] amino] -4H-3 , l-benzoxazin-4- 

5 one: iH-NMR (300 MHz, CDC1 3 ) 5 1.45 (s, 9H) , 1.60 (d, J = 

7 Hz, 3H), 2.70 (s, 3H) , 4.33 (br. d, J = 7 Hz, 2H) , 4.67 

(m, 1H), 5.14 (m, 2H) , 7.07 (d, J = 9 Hz, 1H) , 7.25-7.43 

(m, 5H), 7.50 (d, J = 9 Hz, 

(7g) 1,1 -Dime thy lethyl [ [2- [ [IS- ( (4- 

10 methoxyphenyl ) methyl] -2 -oxo-2 -(1-pyrrolidinyl) ethyl] amino] -5- 

methyl-4-oxo-4H-3 , 1 -benzoxazin-6-yl ] methyl] carbamate : Anal . 
Calc'd. for C 29 H 36 N 4 0 6 . 0 .2 CH 2 C1 2 : C, 62.57; H, 6.51; N, 10.00. 

Found: C, 62.72; H, 6.37; N, 9.89. 

(7h) 1,1-Dimethylethyl [ [2- [ [IS- [ (4- 

15 methoxyphenyl) methyl] -2- (4-morpholinyl) -2-oxoethyl] amino] -5- 

methyl-4-oxo-4H-3, l-benzoxazin-6-yl] methyl] carbamate: Anal. 
Calc'd. for C 29 H 36 N 4 0 7 . 0 . 45 CH 2 C1 2 : C, 58.33; H, 6.06; N, 9.24. 

Found: C, 58.32; H, 6.00; N, 9.11. 

(7i) 1,1-Dimethylethyl [ [2- [ [IS- [ (4- 

20 methoxyphenyl) methyl] -2- [methyl (phenylmethyl) amino] -2- 

oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

yl ] methyl] carbamate : Anal. Calc'd. for c 33 H 38 N 4 0 6 . 0 . 25 H 2 0: 

C, 67.04; H, 6.56; N, 9.48. Found: C, 66.77; H, 6.61; N, 
9.50. 

25 (7j) 1,1-Dimethylethyl [ [5-methyl-2- [ [2- 

[ methyl (phenylmethyl ) amino] -2 -oxo-lS- 
( phenylmethyl) ethyl] amino] -4-oxo-4H-3, l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 32 H 36 N 4 0 6 .2 . 0 H 2 O.0.5 

hexane: C, 66.12; H, 7.45; N, 8.81. Found: C, 66.52; H, 
30 7.07; N, 8.64. 

(7k) 1,1-Dimethylethyl [ [2- [ [IS- [ (4- 
methoxyphenyl ) methyl ] -2 -oxo-2 - ( 1-pyrrolidinyl ) ethyl ] amino] -5- 
methyl-4-oxo-4H-3 , l-benzoxazin-8-yl]methyl] carbamate: Anal . 
Calc'd. for C 29 H 36 N 4 O 5 .0.1 CH 2 C1 2 : C, 63.71; H, 6.63;, N, 10.21. 

35 Found: C, 63.88; H, 6.82; N, 9.96. 

(71) 1,1-Dimethylethyl [[2-[[2- 
[ ethyl (phenylmethyl) amino] -2-oxo-lS- 
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(phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1-benzoxazin- 
6 -yl] methyl] carbamate: Anal. Calc'd. for C 33 H 3g N 4 0 5 : C, 

69.45; H," 6.71; N, 9.82. Found: C, 69.37; H, 6.76; N, 9.57. 

(7m) 1,1-Dimethylethyl [ [5 -methyl -2- [ [2- 

(methylphenylamino) -2 -oxo-lS- (phenylmethyl) ethyl ] amino] -5- 

methyi-4-oxo-4H-3 , 1-benzoxazin- 6-yl] methyl] carbamate : Anal . 
Calc'd. for C 31 H 34 N 4 0 3 . 0 . 3 EtOAc : C, 68.17; H, 6.41; N, 10.00. 

Found: C, 67.98; H, 6.25; N, 10.21. 

(7n) 1,1-Dimethylethyl [ [2- (ethylphenylamino) -2-oxo-lS- 
( phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1-benzoxazin- 
6-yl] methyl] carbamate: Anal. Calc'd. for C 32 H 3g N 4 0 5 . 0 . 15 
CH 2 C1 2 : C, 67.81; H, 6.43; N, 9.82. Found: C, 67.94; H, 6.30 
. N, 9.79. 

(7o) 1,1-Dimethylethyl [ [2- [ [2- 
[ethyl (phenylmethyl) amino] -IS- [ ( 4 -methoxyphenyl) methyl] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 34 H 4Q N 4 O g : C, 67.98; 

H, 6.71; N, 9.33. Found: C, 67.66; H, 7.02; N, 8.97. 

(7p) 1,1-Dimethylethyl [ [2- ( [IS- [ (4- 
chlorophenyl) methyl] -2- [methyl (phenylmethyl) amino] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 32 H 35 N 4 0 5 C1. 0 . 5 
H 2 O.0.2 hexane: C, 64.59; H, 6.34; N, 9.08. Found: C, 64.87; 
H, 6.19; N, 8.88. 

(7q) 1,1-Dimethylethyl [ [2- ( [IS- ( (4- 
methoxyphenyl) methyl] -2- [methyl (2-phenylethyl)amino] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 34 H 40 N 4 O g . 0 . 4 H 2 0: C, 

67.17; H, 6.77; N, 9.22. Found: C, 67.17; H, 6.90; N, 8.84. 

(7r) 1,1-Dimethylethyl [[2-[[2-[(4- 
chlorophenyDmethylamino] -IS- [ (4 -methoxyphenyl) methyl] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 32 H 35 N 4 0 6 C1 . 0 . 3 H.,0: 

C, 62.75; H, 5.86; N, 9.15. Found: C, 62.81; H, 5.93; N, 
8.96. 

(7s) 1,1-Dimethylethyl [ [5 -methyl -2- [ [2- (methyl [ (3- 
pyr i diny 1 ) methyl ] amino ] - 1 S - ( phenylmethyl ) - 2 -oxoethy 1 ] amino ] - 
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4-oxo-4H-3, l-benzoxazin-6-yl]methyl] carbamate: Anal. Calc'd. 
for C 31 H 34 N 5 O s .0.1 CH 2 C1 2 .1.0 hexane: C, 67.34; H, 6.83; N, 

11.52. Found: C, 67.42; H, 6.97; N, 11.49. 

(7t) 1,1 -Dimethyl ethyl [ (2- [ (IS- [ (4- 

5 methoxyphenyl ) methyl] -2- (methylphenylamino) -2- 

oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 

yl] methyl] carbamate: Anal. Calc'd. for C 32 H 36 N 4 0 6 . 0 . 5 K 2 0: 

C, 66.07; H, 6.41; N, 9.63. Found: C, 66.17; H, 6.42; N, 
9.20. 

10 (7u) 1,1-Dimethylethyl [ [2- [ [2- (ethylphenylamino) -1S- 

[ (4 -methoxyphenyl) methyl] -2-oxoethyl]amino] -5-methyl-4-oxo- 

4H-3,l-benzoxazin-6-yl] methyl] carbamate: Anal. Calc'd. for 
C 33 H 38 N 4 O 6 .0.5 H 2 0 .0.3 hexane: C, 67.25; H, 7.01; N, 9.01. 

Found: C, 67.924; H,. 7.15; N, 8.65. 
15 (7v) 1,1-Dimethylethyl [ [5-methyl-2- [ [2- [methyl (2- 

phenylethyl) amino] -2-oxo-lS- (phenylmethyl) ethyl] amino] -4-oxo- 
4H-3 , l-benzoxazin-6-yl]methyl] carbamate: Anal. Calc'd. for 
C 33 H 38 N 4°5 : C - 69.45; H, 6.71; N, 9.82. Found: C, 69.08; H, 

6.61; N, 9.56. 



20 
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Example 8 




5 6 -Amino-5 -methyl -2 - [ [ (1R) -phenylethyl] amino] -4H- 
3, l-benzoxazia-4-one, dihydrochloride 

The title compound was prepared from 6-[ [ (1,1- 

dimethylethoxy) carbonyl] amino] -5-methyl-2- [ [ (1R) - 

10 phenylethyl ] amino] -4H-3, l-benzoxazin-4-one (6n) (1.1 g, 

2.78 mmol) in 20 mL of EtOAc by bubbling in dry HC1 at 0°C 

for 5 minutes. After an additional 20 minutes, the ' 
precipitate was filtered, washed with Et 2 0 and dried 

affording 841 mg (91%) of product: 1 H-NMR (300 MHz, d 6 - 
15 DMSO) 8 1.17 (d, J = 7 Hz, 3H) , 2.30 (s, 3H) , 4.79 (m, 

1H), 7.20-7.38 (m, 5H) , 7.40 (d, J = 8 Hz, 1H) , 7.60 (br. 

d, J = 7 Hz, 1H) , 7.80 (d, J = 8 Hz, 1H) , 8.06 (s, 1H) , 

10.0-10.5 (br. 2H) . 

Proceeding in a like manner but replacing (6n) with. 
20 other appropriately substituted compounds of Example 6, 

Example 7 and Example 15, the following compounds were 

prepared: 

(8a) 6 -Amino- 5 -methyl -2- [ ( (IS) -phenylethyl ] amino] -4H- 
3 , l-benzoxazin-4-one, dihydrochloride: 1 H-NMR (300 MHz, 

25 dg-DMSO) 5 1.17 (d, J = 7 Hz, 3H) , 2.30 (s, 3H) , 4.79 (m, 
1H), 7.20-7.38 (m, 5H) , 7.40 (d, J = 8 Hz, 1H) , 7.60 (br. 
d, J = 7 Hz, 1H) , 7.80 (d, J = 8 Hz, 1H) , 8.06 (s, 1H) , 
10.0-10.5 (br. 2H) . 

(8b) N- [6-Amino-5-methyl-4-oxo-4H-3, i-benzoxazin-2- 

30 yl] -L-alanine, methyl ester, dihydrochloride: ^-H-NMR (300 
MHz, dg-DMSO) 5 1.27 (d, J = 7 Hz, 3H) , 2.27 (s, 3H) , 3.63 
(s, 3H), 4.19 (m, 1H) , 7.38 (d, J = 8 Hz, 1H) , 7.53 (br. 
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d, J = 8 Hz, 1H), 7.80 (d, J = 8 Hz, 1H) , 8.13 (s, 1H) , 
10.15 (br. , 3H) . 

(8c) N- [6-Amino-5-methyl-4-oxo-4H-3, l-benzoxazin-2 - 
yl]-L-phenylalanine, methyl ester, dihydrochloride : 
5 Anal, calc'd. for CigH^C^ • 2HC1 : C, 53.53 ; H, 4.97; N, 
9.86. Found: C, 53.10; H, 4.90; N, 9.90. 

(8d) N- [6-Aminomethyl-5-methyl-4-oxo-4H-3, 1- 
benzoxazin-2-yl] -O-methyl-L-tyrosine, pyrrolidineamide, 
dihydrochloride: 1 H-NMR (300 MHz, d 6 -DMSO) 8 1.60-1.84 

10 (m, 4H), 2,28 (s, 3H) , 2.65-2.87 (m, 2H) , 3.00 (m, 1H) , 
3.15-3.23 (m, 2H) , 3.47 (m, 1H) , 3.72 (s, 3H) , 3.97 (m, 
2H), 4.53 (m, 1H) , 6.84 (d, J = 8 Hz, 2H) , 7.13 (d, J = 8 
Hz, 2H), 7.32 (d, J = 9 Hz, 1H) , 7.55 (br. d, J = 8 Hz, 
1H), 7.73 (d, J = 9 Hz, 1H), 8.05 (s, 1H) , 8.25 (br. s, 

15 3H) . 

(8e) 6-Aminornethyl-5-methyl-2- [ [ (IS) - 
phenylethyl] amino] -4H-3,1 benzoxazin-4-one, 
dihydrochloride: ^-H-NMR (300 MHz, d 6 -DMSO) 8 1.36 (d, J = 
7 Hz, 3H), 2.28 (s, 3H) , 3.9.6 (m, 2H) , 4.78 (m, 1H) , 7.20- 
20 7.35 (m, 6H) , 7.57 (br. d, J = 7 Hz, 1H) , 7.75 (d, J = 9 
Hz, 1H), 7.94 (s, 1H), 8.31 (br. s, 3H) . 

(8f ) ccS- [ (6-Amino-5 -methyl -4-OXO-4H-3, l-benzoxazin-2 - 
yl) amino] -N-ethyl-N- (phenylmethyl)benzenepropanamide: Anal. 
Calc'd. for C 27 H 28 N 4 O 3 .0.1 CH 2 C1 2 : C, 69.99; H, 6.11; N, 12.05 

25 Found: C, 70.27; H, 6.07; N, 11.70. 

(8g) ocS- [ (6-Amino-8-bromo-5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-2 -yl ) amino ] -N-ethyl -N- 

(phenylmethyl)benzenepropanamide: Anal. Calc'd. for 
C 27 H 27 N 4°3 Br: c ' 60.57; K, 5.08; N, 10.46. Found: C, 60.42; H 
30 5.19; N, 10.06. 

(8h) ocS- [ (6-amino-5-methyl-4-oxo-4H-3, l-benzoxazin-2 - 
yl) amino] -N-methyl-4-methoxy-N- 

(phenylmethyl)benzenepropanamide: Anal. Calc'd. for 
C 27 H 28 N 4°4- 0 - 75 H 2 0: C ' S6 -94; H, 6.10; N, 11.57. Found: C, 
35 66.94; H, 5.80; N, 11.39. 
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Example 9 




N- [6 - [ t [ [Dimethylaminomethyl] carbonyl] 
amino] methyl] -5 -methyl -4 -oxo-4H-3 , 1 -benzoxazin- 
2-yl] -O-methyl-L-tyrosine, pyrrolidineamide 

To a solution of N,N-dimethylglycine (21 mg, 0.20 
mmol) in 3 mL of CH 2 C1 2 was added oxalyl chloride (18 UL, 
0.20 mmol) and a catalytic amount of DMF. After stirring 
at room temperature for 1 hour, the solution was 
concentrated to dryness and redissolved in 3-5 mL of 
CH 2 C1 2 . To the resulting solution was added the product 
of Example 8d (86 mg, 0.18 mol) and triethylamine (111 uL, 
0.79 mmol), sequentially. After stirring at room 
temperature overnight, the reaction mixture was diluted 
with CH 2 C1 2 , washed with sat'd NaHC0 3 , dried (MgS0 4 ) , 
filtered and concentrated under reduced pressure. Silica 
gel chromatography (THF) afforded 27 mg of product: ^-H-NMR 
(300 MHz , CDC1 3 ) 5 1.65-1.90 (m, 4H)-, 2.27 (s, 6H) , 2.68 
(s, 3H), 2.77 (m, 1H), 2.99 (s, 2H) , 3.00-3.14 (m, 2H) , 
3.30-3.55 (m, 2H) , 3.61 (m, 1H) , 3.78 (s, 3H) , 4.48 (d, J 
= 7 Hz, 2H), 4.83 (m, 1H) , 6.10 (br. s, 1H) , 6.83 (d, J = 
8 Hz, 2H), 7.04 (d, J = 9 Hz, 1H) , 7.17 (d , J = 8 Hz, 
2H), 7.33 (br. t, J = 7 Hz, 1H) , 7.50 (d, J = 9 Hz, 1H). 

Proceeding in a like manner but replacing the 
compound of Example 8d with other appropriately 
substituted compounds of Example 8, and/or other 
appropriately substituted carboxylic acids, the following 
compounds were prepared: 

(9a) 6-[ ( [ [Dimethylaminomethyl] carbonyl] 
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amino] methyl] -5 -methyl -2- [ [ (IS) -phenyl ethyl ] amino] -4H-3, 1- 
benzoxazin-4-one: 1 H-NMR (300 MHz, CDCI3) 5 1.59 (d, J = 7 
Hz, 3H), 2.26 (s, 6H),'2.66 (s, 3H) , 2.99 (s, 2H) , 4.45 
(d, J = 7 Hz, 2H), 5.13 (m, 1H) , 5.95 (br. s, 1H) , 7.03 
5 (d, J = 9 Hz, 1H), 7.21-7.42 (m, 5H) , 7.44 (d, J = 9 Hz, 
1H) . 

(9b) N-[6-[ [ [ [ (1-Pyrrolidinyl ) methyl ]carbonyl] 
amino] methyl ] -5-methyl-4 oxo-4H-3 , l-benzoxazin-2-yl] -O- 
methyl-L-tyrosine, pyrrolidineamide : 1 H-NMR (300 MHz, 

10 CDCI3) 8 1.60-1.95 (m, 8H) , 2.55-2.68 (m, 7H) , 2.77 (m, 
. 1H), 3.00-3.13 (m, 2H) , 3.23 (s f 2H) , 3.37 (m, 1H) , 3.50 
(m, 1H), 3.65 (m, 1H) , 3.78 (s, 3H) , 4.47 (d, J = 7. Hz, 
2H), 4.81 (m, 1H), 6.44 (br. s, 1H) , 6.82 (d, J = 8 Hz, 
2H), 7.00 (d, J = 9 Hz, 1H), 7.18 (d, J = 8 Hz, 2H) , 7.40 

15 (br. t, J = 7 Hz, 1H), 7.47 (d, J = 9 Hz, 1H) . 

(9c) N-[ [2- [ [lS-[ (4-Methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5 -methyl -4 -oxo- 
4H-3 , 1-benzoxazin- 6 -yl ] methyl ] pyrrolidine-l-acetamide : 

To 1,1-dimethylethyl [ [2 - [ [IS- [ ( 4 -methoxyphenyl) methyl] - 

20 2 - [methyl ( phenylmethyl ) amino ] -2 -oxoethy 1 ] amino ] - 5 -methyl -4 - 
oxo-4H-3, l-benzoxazin-6-yl]methyl] carbamate (Example 7i) (200 
mg, 0.24 mmol) in 20 mL of EtOAc was bubbled in dry HC1 at 
0°C for 5 minutes. After an additional 20 minutes at room 
temperature, the solvent was partially evaporated under a 

25 stream of nitrogen and the precipitate was filtered, washed 
with Et20 and dried affording 130 mg of the intermediate 
amine dihydrochloride . In a separate flask, N,N'- 
disuccinimidylcarbonate (89 mg, 0.349 mmol) was added to a 
stirred solution of pyrrolidineacetic acid (44 mg, 0.349 

30 mmol), triethylamine (105 mg, 1.05 mmol) and 20 mg of DMAP. 
After stirring at room temperature for 30 minutes,. 130 mg 
(0.232 mmol) of the above amine dihydrochloride was added and 
the reaction was stirred for an additional 4 hours. The 
reaction mixture was partitioned between EtOAC and dilute aq. 

35 NaHC0 3 and extracted 2X with EtOAc . The organic fractions 

were combine, dried (MgS04) , filtered and concentrated under 
reduced pressure. Silica gel chromatography (50% THF/EtOAc 
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w/1% Et3N) afforded 77 mg (56%) of product which solidified 
upon evaporating from CH2Cl2/hexane. Anal. Calc'd. for 
C 34 H 39 N 5 O 5 .1.0 H 2 O.0.5 hexane: C, 66.91; H, 7.04; N, 10.99. 

Found: C, 66.77; H, 6.99; N, 10.63. 

B. Proceeding in a like manner but replacing the compound 

of Example 7i with other appropriately substituted compounds 

of Example 7-7", and/or other appropriately substituted 

carboxylic acids, acid chlorides or anhydrides, the following 

compounds were prepared: 

(9d) N-[ [2-[ [lS-[ (4 -Methoxyphenyl) methyl] -2- 

[methyl(phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 

4H-3 , l-benzoxazin-6-yl]methyl]pyridine-3-propanamide: Anal . 
Calc'd. for C 36 H 37 N 5 0 5 . 0 . 5 CH 2 Cl 2 -0.5 hexane: C, 67.27; H, 

6.43; N, 9.93. Found: C, 67.13; H, 6.90; N, 9.71. 

(9e) 4-Methoxy-N-methyl-aS- [ [5-methyl-4-oxo-6- [ [ [ [ [ (4- 

pyridinyl ) methyl ] amino] carbonyl ] amino] methyl ] -4H-3 , 1 - 

benzoxazin-2-yl] amino] -N- (phenylmethyl)benzenepropanamide: 
Anal. Calc'd. for C 35 H 3g Ng0 5 . 1 . 0 H 2 0 : C, 65.81; H, 6.00; N, 

13.16. Found: C, 65.56; H, 6.11; N, 12.90. 

(9f) N-[[2-[ [is-[ ( 4 -Methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 

4H-3 , l-benzoxazin-6-yl]methyl]pyridine-4-propanamide: Anal . 
Calc'd. for C 3g K 37 N 5 0 5 . 0.7 CH 2 C1 2 .1.0 hexane: C, 67.01; K; 

6.90; N, 9.15. Found: C, 67.24; H, 7.16; N, 9.33. 

(9g) Ethyl [ [2- [ [IS- [ (4 -methoxyphenyl) methyl] -2- 
[ methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 
4H-3 , l-benzoxazin-6-yl] methyl] carbamate: Anal. Calc'd. for 
C 3l H 34 N 4°6- 0 - 33 K 2 O.0.2 hexane: C, 66.46; H, 6.49; N, 6.63. 

Found: C, 66.51; H, 6.51; N, 9.46. 

(9h) 2-Methylpropyl [ [2- [ [IS- [ (4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 
4H-3,l-benzoxazin-6-yl]methyl] carbamate: Anal. Calc'd. for 
C 33 H 38 N 4°e- 0 - 33 H 2 O.0.1 hexane: C, 67.11; h, 6.72; N, 9.32. 

Found: C. 66.98; H, 6.69; N, 9.20. 

(9i) Phenylmethyl [ [2- [ [IS- [ (4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 
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4H-3, 1 -benzoxazin- 6 -yl] methyl] carbamate: Anal. Calc'd. for 
C 36 H3 6 N 4 06: C, 69.66; K, 5.85; N, 9.03. Found: C, 69.42; H, 
5.87; N, 8.63. 

(9j) Phenyl [ [2- [ [IS- [ ( 4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 
4H-3 , 1-benzoxazin- 6 -yl] methyl] carbamate: Anal. Calc'd. for 
C 35 H 34 N 4°6- 0 - 33 H 2°- 0 - 2 hexane : C, 69.02; H, 6.00; N, 8.89. 
Found: C, 68.88; H, 5.83; N, 8.85. 

(9k) Ethyl [ [5-methyl-2- [ [2- [methyl (phenylmethyl ) amino] - 
2-oxo-lS- (phenylmethyl ) ethyl] amino] -4-oxo-4H-3 , 1-benzoxazin- 
6-yl] methyl] carbamate: Anal. Calc'd. for C 30 H 32 N 4 O 5 . 0 .7 
H 2 O.0.25 hexane: C, 67.23; H, 6.61; N, 9.96. Found: C, 67.17; 
H, 6.48; N, 9.76. 

(91) ccS-[ [6-[ [ ( 2, 2 -Dimethyl -1-oxopropyl) amino] methyl] -5- 

methyl-4-oxo-4F-3, l-benzoxazin-2-yl] amino] -4-methoxy-N- 

methyl-N- (phenylmethyl ) benzenepropanamide : Anal. Calc'd. for 
C 33 H 38 N 4 O 5 .0.7 H 2 O.0.1 EtOAc: C, 67.75; H, 6.84; N, 9.46. 

Found: C, 67.84; H, 6.42; N, 9.07. 

(9m) ccS-[[6-[[ (3 / 3-Dimethyl-l-oxobutyl)amino]methyl]-5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] amino] -4-methoxy-N- 
methyl-N- (phenylmethyl) benzenepropanamide: Anal. Calc'd. for 
C 34 H 40 N 4°5- 0 - 5 H 2 0: C ' 68 - 78 ; H, 6.96; N, 9.44. Found: C, 
68.99; H, 6.96; N, 9.09. 

(9n) N-[[2-[[lS-[(4-Methoxyphenyl)methyl]-2- 
[methyl (phenylmethyl ) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 
4H-3 , l-benzoxazin-6-yl ] methyl ] morpholine-4-acetamide : Anal . 
Calc'd. for C 34 H 39 N 5 O 6 .1.0 H 2 O.0.45 hexane: C, 69.38; H, 7.05; 

N, 9.94. Found: C, 69.18; H, 6.76; N, 9.70. 

(96) aS-[[6-[[[ [4- 
( Dimethylamino ) phenyl ] acetyl ] amino ] methyl ] - 5 -methyl -4 -oxo- 4H- 
3, l-benzoxazin-2-yl] amino] -4-methoxy-N-methyl-N- 
( phenylmethyl) benzenepropanamide: Anal. Calc'd. for 
^S^l^S' 1 - 5 H 2 O.0.25 hexane: C, 64.38; H ( 6.93; N, 10.58. 

Found: C, 64.51; H, 6.70; N, 10.30. 

(9p) Phenylmethyl [ [2- [ [2- [ethyl (phenylmethyl ) amino] -1S- 
[ (4 -methoxyphenyl) methyl] -2-oxoethyl] amino] -5-methyl-4-oxo- 
3, l-benzoxazin-6-yl] methyl] carbamate: Anal. Calc'd. for 
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C 37 H 38 N 4°6 : C ' ? 0-02; H, 6.03; N, 8.83. Found: C, 69.73; K, 
6.18; N, 8.50. 

(9g)- Phenyl [ [2- [ [2- [ethyl (phenylmethyl) amino] -IS- [ (4- 
• methoxyphenyl) methyl] -2-oxoethyl] amino] -5-methyl-4-oxo-3 , 1- 
benzoxazin- 6 -yl] methyl] carbamate: Anal. Calc'd. for 
C 36 H 36 N 4°6 : C ' ^-66; H, 5.85; N, 9.03. Found: C, 69.37; H, 

6.09; N, 8.90. 

(9r) Phenylmethyl [ [5-methyl-2- [ [2- 

[methyl (phenylmethyl) amino] -2-oxo-lS- 

(pheny lmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 35 H 34 N 4 0 5 : C, 71.17; 

H, 5.80; N, 9.49. Found: C, 71.26; H, 5.90; N, 8.96. 

(9s) N- [ [5 -Methyl -2- [ [2- [methyl (phenylmethyl) amino] -2- 
oxo-lS- (phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl ]pyridine-2-carboxamide: Anal. Calc'd. for 
C 33 H 31 N 5°4- 0 - 5 H 2°- 0 - 2 hexane: C, 69.87; H, 5.97; N, 11.91. 

Found: C, 69.90; H, 5.59; N, 11.75. 

(9t) Phenylmethyl [ [2- [ [IS- [ ( 4 -chlorophenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl ] amino] -5-methyl-4-oxo 
4H-3,l-benzcxazin-6-yl]methyl]carbamate: Anal. Calc'd. for 
C 35 H 33 N 4°5 C1: C ' 67.25; H, 5.32; N, 8.96. Found: C, 67.03; H 
5.51; N, 8.61. 

(9u) 4-Methoxy-N-methyl-aS-[ [5-methyl-6- [ [ (l-oxo-3- 
phenylpropyl ) amino] methyl ] -4-OXO-4H-3, l-benzoxazin-2 - 
yl ] amino] -N- (phenylmethyl ) benzenepropanamide : Anal. Calc'd. 
for C 37 H 38 N 4 O 5 .0.1 H 2 O.0.3 hexane: C, 72.09; H, 6.61; N, 8.67 

-Found: C, 71.74; H, 6.30; N, 8.30. 

(9v) N-Methyl-aS-[ [5-methyl-6-[ [ ( l-oxo-3 -phenyl -2- 
propenyl ) amino] methyl] -4-oxo-4H-3 , l-benzoxazin-2 -yl ] amino] -N- 
( phenylmethyl) benzenepropanamide: Anal. Calc'd. for 
C 34 K 3 9 N 5°6- 0 - 4 H 2 O.0.3 hexane: C, 73.26; H, 6.34; N, 9.04. 
Found: C, 73.29; H, 6.50; N, 8.78. 

(9w) N-Methyl-aS-[ [5-methyl-6- [ [ (l-oxo-3- 
phenylpropyl) amino] -methyl] -4 -oxo-4K-3 , 1 -benzoxazin-2- 
yl] amino] -N- (phenylmethyl ) benzeneprooanamide : Anal. Calc'd 
for ^e^S^' 0 ' 1 H 2 0: C ' 73 - 22 '- H < 6.18; N, 9.49. Found: C, 
72.97; H, 6.37; N, 9.33. 
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(9x) aS- [ [6-'[ (Acetyl amino) methyl J -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-2 -y 1 ] amino ] -N-methyl -N- 

(phenylmethyl)benzenepropanamide: HRMS calc'd. for 
C 29 H 30 N 4°4 : 4 98. 2269. Found: 498.2256. 

(9y) Phenylmethyl [ [2- [ [2- [ [ (2- 
chlorophenyl ) methyl] ethylamino] -2-oxo-lS- 

( phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1-benzoxazin-' 
6 -yl] methyl] carbamate: Anal. Calc'd. for C 36 H 35 N 4 0 5 C1 : C, 

67.65; H, 5.52; N, 8.77. Found: C, 67.72; H, 5.46; N, 8.55. 

( 9z ) Phenylmethyl [ [ 5 -methyl -2 - [ [ 2 -methyl [ ( 3 - 

pyridinyl) methyl] amino] -2-oxo-lS- (phenylmethyl) ethyl] amino] - 

4-oxo-4H-3, l-benzoxazin-6-yl]methyl] carbamate: Anal. Calc'd. 
for C 34 H 33 N 5 O 5 .0.5 Et 2 0: C, 68.77; H, 6.09; N, 11.14. Found: 

C, 68.42; H, 6.09; N, 11.14. 

(9aa) N-Methyl-aS- [ [5-methyl-4-oxo-6- [ [ (l-oxo-3- 

phenylpropyl) amino] methyl] -4H-3 , l-benzoxazin-2-yl] amino] -N- 

(3-pyridinylmethyl)benzenepropanamide: Anal. Calc'd. for 
C 35 H 35 N 5 O 4 .0.75 Et 2 0: C, 70.73; H, 6.64; N, 10.85. Found: C, 

70.39; H, 6.31; N, 11.32. 

(9bb) Phenylmethyl [ [2- [ [2- [ethyl [ (2- 
f luorophenyl ) methyl ] amino] -2-oxo-lS- 

( phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1-benzoxazin- 
6-yl]methyl] carbamate: Anal. Calc'd. for C 36 H 35 N 4 0 5 F: C, 

69.44; K, 5.67; N, 9.00. Found: C, 69.27; H, 5.66; N, 8:94. 

(9cc) Phenylmethyl f [2- [ [2- [ [ (2- 
chlorophenyl ) methyl ] methy lamino] -2 -oxo-lS- 

( phenylmethyl) ethyl] amino] -5-methyl-4-oxo-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 35 H 33 N 4 0 5 C1 = C, 

67.25; H, 5.32; N, 8.96. Found: C, 67.06; H, 5.43; N, 8.56. 

(9dd) Phenylmethyl [ ( 5-methyl-2- [ [2- [methyl (2- 
phenylethyl) amino] -2-oxo-lS- (phenylmethyl) ethyl] amino] -4-oxo- 
3, l-benzoxazin-6-yl] methyl] carbamate: Anal. Calc'd. for 
^eVPs- 0 - 1 CH 2 C1 2 : C ' 70 - 7 l; H, 5.95; N, 9.14. Found: C, 
70.74; H, 5.75; N, 8.89. 

(9ee) Phenyl [ [5-methyl-2- [ [2- 
[methyl (phenylmethyl ) amino] -2-oxo-lS- 
( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
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yl] methyl] carbamate: Anal. Calc'd. for C3 4 H3 2 N 4 0 5 • 1 . 3 

hexane: C, 72.90; H, 7.35; N, 8.14. Found: C, 72.60; H, 
7.41; N, 7.74. 



Example 10 




5-Methyl-2- [[( 1R) - (4-iodophenyl ) ethyl] amino] -4H- 

3 , l-benzoxazin-4-one 

The title compound was prepared from the product of 
Preparation IX, step C (750 mg, 1.77 mmol) in a manner 
similar to Example 3, affording 325 mg of product after 
silica gel chromatography (20% EtOAc/hexanes ) : 1 H-NMR (300 
MHz, CDC1 3 ) 5 1.58 (d, J = 7 Hz, 3H) , 2.70 (s, 3H) , 5.02- 
5.20 (m, 2H), 6.95 (d, J = 8 Hz, 1H) , 7.08 (d,.J = 8 Hz, 
1H), 7.15 (d, J = 8 Hz, 2H), 7.45 (t, J = 8 Hz, 1H) , 7.68 
(d, J = 8 Hz, 2H) . 
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Example 11 




co 2 ch 3 



N- [ t 6- (Dime thy laminomethyl ) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-alanine, 

methyl ester 

To a suspension of N,N-dimethyl glycine (25.3 mg, 0.24 
mmol) in 5 mL of CH 2 C1 2 was added oxalyl chloride (154 mg, 
1.2 mmol) and a catalytic amount of DMF. After stirring 
at room temperature for 60 minutes, the solvent was 
removed and the residue was redissolved in 5 mL of CH2CI2. 
To the solution was added sequentially, the compound 
Example 8b (70 mg, 0.22 mmol) and NMM (89 mg, 0.88 mmol). 
After stirring at room temperature for 3 hours, the 
reaction mixture was diluted with EtOAc and washed with 
sat'd NaHC0 3( dried (MgS0 4 ) , filtered and concentrated 
under reduced pressure. Silica gel chromatography (3% 
MeOH/CH2Cl 2 ) afforded 32 mg of product: 1 H-NMR (300 MHz, ■ 
CDCI3) 8 1.52 (d, J = 7 Hz, 3H), 2.45 (s, 6H) „. 2.67 (s, 
3H), 3.15 (s, 2H), 3.80 (s, 3H) , 4.63 (m, 1H) , 5.47 (br. 
d, J = 7 Hz, 1H), 7.15 (d, J = 8 Hz, 1H) , 8.13 (d, J = 8 
Hz, 1H) , 9.23 (s, 1H) . 

Proceeding in a like manner but replacing the compound 
of Example 8b with other appropriately substituted compounds 
of Example 8, or compounds of Example 6 as described in 
Example 9(c) and/or other appropriately substituted 
carboxylic acids, acid chlorides or anhydrides, the following 
compounds were prepared: 

(11a) 5-Methyl-N-[6-[ [ ( 2 -pyridyD carbonyl] amino] -4- 
oxo-4H-3, 1-benzoxazin 2 -yl] -L-alanine, methyl ester: 1 E- 
NMR (300 MHz, CDCI3) 5 1.58 (d, J = 7 Hz, 3H) , 2.82 (s, 
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3H), 3.83 (s, 3H), 4.68 (m, 1H) , 5.45 (br. s, 1H) , 7.24 
(d, J = 8 Hz, 1H) , 7.54 (m, 1H) , 7.95 (m, 1H) , 8.30-8.40 
(m, 2H), 8.67 (m, 1H) , 10.10 (s, 1H) . 

(lib) N-[6-[ [ ( 5-Isoxazolyl)carbonyl] amino] -5-methyl- 
4-oxo-4H-3,l benzoxazin-2-yl] -L-alanine, methyl ester: *H- 
NMR (300 MHz, CDC1 3 ) 6 1.55 (d, J = 7 Hz, 3H) , 2.65 (s, 
3H), 3.83 (s, 3H), 4.68 (m, 1H) , 5.87 (br. d, J = 7 Hz, 
1H), 7.08 (d, J = 2 Hz, 1H), 7.11 (d, J = 8 Hz, 1H) , 7.83 
(d, J = 8 Hz, 1H), 8.43 (d, J = 2 Hz, 1H) , 8.44 (s, 1H) . 

(11c) N-[6- [ [ (Methoxymethyl)carbonyl] amino] -5-methyl- 
4-oxo-4H-3, l-benzoxazin-2-yl] -L-phenylalanine, methyl 
ester: Ih-NMR (300 MHz , CDCI3) 6 2.54 (s, 3H) , 3.23 (m, 
2H), 3.54 (s, 3H), 3.76 (s, 3H) , 4.09 (s, 2H) , 4.91 (m, 
1H), 5.35 (br. d, J = 7 Hz, 1H) , 7.10-7.35 (m, 6H) , 8.01 
(d, J = 8 Hz, 1H) , 8.23 (s, 1H) . 

(lid) N-f6 - [ [ (2-Carboxyethyl)carbonyl]amino]-5- 
methyl-4-oxo-4h-3 , l-benzoxazin-2-yl] -L-phenylalanine, 
methyl ester: iH-NMR (300 MHz, CDCI3) 5 2.40-2.60 (m, 7H) , 
3.00 (m, 1H), 3.14 (m, 1H) , 3.65 (s, 3H) , 4.55.(m, 1H) , 
6.97 (d, J=8 Hz, 1H) , 7.16-7.34 (m, 5H) , 7.48 (d, J=8 Hz, 
1H), 8.47 (d, J=8 Hz, exchangeable), 9.52 (s, 1H, 
exchangeable) . 

(lie) N-[6-[ [ (Cyclobutyl)carbonyl] amino] -5-methyl-4- 
oxo-4H-3 ( l-benzoxazin-2-yl] -L-phenyialanine, methyl ester: 
iH-NMR (300 MHz, CDCI3 ) 6 1.90-2.10 (m, 2H) , 2.27 (m, 2H) , 
2.49 (m, 2H), 2.58 (s, 3H) , 3.23 (m, 2H) , 3.77 (s, 3H) , 
4.90 (m, 1H), 5.33 (br. s, 1H) , 6.99 (s, 1H) , 7.11 (d, J = 
8 Hz, 1H), 7.16 (m, 2H) , 7.20-7.35 (m, 3H) , 7.83 (d, J = 8 
Hz, 1H) . 

(llf ) N- [6- [ [ (2-Furanyl)carbonyl]amino] -5-methyl-4- 
oxo-4H-3,l-benzoxazin-2-yl] -L-phenylalanine, methyl ester: 
iH-NMR (300 MHz, CDCI3) 5 2.70 (s, 3H) , 3.24 (m, 2H) , 3.78 
(s, 3H), 4.92 (br. t, J" = 7 Hz, 1H) , 6.59 (m, 1H) , 7.15- 
7.35 (m, 7H), 7.55 (m, 1H) , 8.00 (s, 1H) , 8.04 (d, J = 8 
Hz, 1H) . 

dig) N-[6-[ [ (2-Thienylmethyl)carbonyl]amino]-5- 
methyl-4-oxo-4H-3,l-benzoxazin-2-yl] -L-phenylalanine, 
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methyl ester: ^-H-NMR (300 MHz, CDCI3) 8 2.40 (s, 3H) , 3.21 
(m, 2H), 3.76 (s, 3H) , 3.98 (s, 2H) , 4.88 (br. t, J = 7 
Hz, 1H), 5.40 (br. s, 1H) , 7.05 (m, 3H) , 7.14 (m, 2H) , 
7.20-7.34 (m, 4H) , 7.40 (s, 1H) , 7.79 (d, J = 8 Hz, 1H) . 

(llh) N- [6- [ [ (2-Thienylmethyl) carbonyl] amino] -5- 
methyl-4-oxo-4H-3, l-benzoxazin-2'-yl] -L-phenylalanine, 
morpholineamide : ^H-NMR (300 MHz, CDCI3) 8 2.38 (s, 3H) , 
2.84-3.23 (m, DH) , 3.36-3.68 (m, 6H) , 4.00 (s, 2H) , 5.08 
(m, 1H), 6.20 (br. s, 1H) , 7.02-7.10 (m : , 3H) , 7.20 7.35 
(m, 6H), 7.85 (d, J = 8 Hz, 1H) . 

(Hi) N- [6 - [ [ (2-Thienylmethyl) carbonyl] amino] - 5- 
methyl-4-oxo-4H-3, l-benzoxazin-2-yl] -L-phenylalanine, 
pyrrolidineamide : ^-H-NMR (300 MHz, CDCI3) 8 1.55-1.88 (m, 
4H), 2.35 (s, 3H), 2.. 67 (m, IK), 2.90 (br. d, J = 5 Hz, 
1H), 3.14 (m, 2H), 3.35 (m, 1H) , 3.51 (m, 1H) , 3.63 (m, 
1H), 3.98 (s, 2H), 4.78-4.90 (m, 2H) , 6.25 (br. s, 1H) , 
7.00 (d, J = 8 Hz, 1H), 7.06 (m, 2H) , 7.15-7.35 (m, 6H) , 
7.76 (d, J = 8 Hz, 1H) . 

(Hj) 5 -Methyl -6 -[ f (1-morpholinylmethyl) carbonyl] 
amino] -2- [ ( (IS) -phenylethyl] -amino] -4H-3 , l-benzoxazin-4- 
one: iH-NMR (300 MHz, CDCI3 ) 8 1.59 (d, : J = 7 Hz, 3H) , 2.64 
(s, 3H); 2.68 (m, 4H) , 3.20 (s, 2H) , 3.78 (m, 4H) , 5.13 
(m, 1H) , 5.83 ibr. d, J = 7 Hz, 1H) , 7.10 (d, J = 8 Hz, 
1H), 7.20-7.43 (m, 5H) , 8.13 (d, J = 8 Hz, 1H) , 9.20 (s, ' 
1H) . 

(Ilk) 6- [ [ ( 2 -Furanyl) carbonyl] amino] -5-methyl-2- 
t C (IS) -phenylethyl] amino] -4H-3 , l-benzoxazin-4-one : Anal . 
calc'd. for C22H 19 N 3 04 • 0 . 1 H 2 0: C, 67.54; H, 4.95; N, 
10.74. Found: C, 67.25; H, 4.95; N, 10.74'. 

(Ill) 5-Methyl-2-{ [ (IS) -phenylethyl] amino] -6- [ [ (1 
pyrrolidinylmethyl) carbonyl] amino] -4H-3 , l-benzoxazin-4- 
one: Anal, calc'd. for C23H26N4O3 • 0 . 1 H 2 0:* C, 67.66; H, 
6.47; N, 13.72. Found: C, 67.49; H, 6.27; N, 13.47. 

(11m) 5 -Methyl -6- 
[ [ (dimethylaminomethyl) carbonyl] amino] -2- [ [ (IS) - 
phenylethyl] amino] -4H-3 , l-benzoxazin-4-one: 1 H-NMR (300 
MHz, CDCI3) 8 1.61 (d. J = 7 Hz, 3H), 2.44 (s, 6H) , 2.65 
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(s, 3H), 3.14 (s, 2H), 5.00 (br. d, J = 7 Hz, 1H) , 5.15 

(m, 1H), 7.14 (d, J = 8 Hz, 1H) , 7.25-7.41 (m, 5H) , 8.11 

(d, J = 8 Hz, 1H) , 9.20 (br. s, 1H) . 

(lln) 5-Methyl-6-[ [ (3- 
dimethylaminopropyDcarbonyl] amino] -2- [ [ (1R) - 
phenylethyl] amino] -4H-3, l-benzoxazin-4-one: 1 H-NMR (300 
MHz, CDC1 3 ) 6 1.60 (d, J = 7 Hz, 3H) , 1.90 (pent., J = 7 
Hz, 2H), 2.27 (s, 6H) , 2.45 (t, J = 7 Hz, 2H) , 2.53 (t, J 
= 7 Hz, 2H), 2.61. (s, 3H), 5.13 (m, 2H) , 7.10 (d, J = 8 
Hz, 1H), 7.22-7.40 (m, 5H) , 7.79 (d, J = 8 Hz, 1H) , 9.03 

(s, 1H) . 

(llo) N- [2- [ [IS- [ ( 4 -Methoxyphenyl) methyl] -2-0x0-2- (1- 
pyrrolidinyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl]thiophene-2- acetamide: Anal. Calc'd. for C 29 H 30 N 4 O 5 S . 0 . 5 
CH 2 C1 2 : C, 60.14; H, '5.30; N, 9\51. Found: C, 60.31; H, 5.36; 
N, 9.33. 

(lip) N-[2-[ [lS-[ (4 -Methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] - 5 -methyl -4 -oxo- 
4H-3 , l-benzoxazin-6-yl]pyridine-2-carboxamide: Anal. Calc'd. 
for C 33 H 3l N 5°5- 0 - 5 H 2 0: C ' 67.56; H, 5.50; N, 11.94. Found: 
C, 67.36; H, 5.57; N, 11.60. 

(llq) Phenyl [2- [ [IS- [ (4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4H- 
3 ,l-benzoxazin-6-yl] carbamate: Anal. Calc'd. for C, J„N O : 

C, 68.91; H, 5.44; N, 9.45'. Found: C, 68.46; H, 5.12; N, 
9.44. 

(llr) Ethyl [2- [ [IS- [ (4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl ] amino] -5-methyl-4H- 
3, l-benzoxazin-6-yl] carbamate: Anal. Calc'd. for C 30 H 32 N 4 O 6 : 

C, 66.16; H, 5.92; N, 10.29. Found: C, 65.76; H, 5.94; N, 
10.19. . 

(lis) 2-Methylpropyl [2- [ [IS- [ (4 -methoxyphenyl) methyl] - 
2- [methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4H- 

3, 1-benzoxazin- 6 -yl] carbamate: Anal. Calc'd. for C H NO - 

32 36 4 6 * 

C, 67.12; H, 6.34; N, 9.78. Found: C, 66.88; H, 6.60; N, 
9.64. 



/ PCT 



136 

(lit) Phenylmethyl [2- [ [IS- [ (4 -methoxyphenyl) methyl] -2- 
[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4H- 
3, l-benzoxazin-6-yl] carbamate: Anal. Calc'd. for C, e H,.N J1 0 < . : 

35 34 4 6 

C, 69.29; H, 5.65; N, 9.23. Found: C, 68.81; H, 5.77; N, 
9.02. 

(llu) N- [2 - [ [IS- [ (4 -Methoxyphenyl) methyl] -2- 

[methyl (phenylmethyl) amino] -2-oxoethyl] amino] -5-methyl-4-oxo- 

4H-3,l-benzoxazin-6-yl] furan-2-carboxamide: Anal. Calc'd. 
for C 32 H 30 N 4 O 6 .0.3 H 2 0: C, 67.19; H, 5.39; N, 9.79. Found: C, 

66.89; H, 5.32; N, 9.70. 



Example 12 




N- [6 - [ [ [ [2-(2-Thienyl)ethyl] 
amino] carbonyl] amino] -5-methyl-4-oxo-4H-3, 1- 
benzoxazin-2-yl] -L-phenylalanine, methyl ester 

To an ice cooled, stirred solution of triphosgene (17 
mg, 0.057 mmol) in 0.5'mL of CH 2 C1 2 , was added slowly a 
solution of 2-(2-thienyl)ethylamine (20 mg, 0.157 mmol) 
and N,N, -diisopropyl-N-ethylamine (40 mg, 0.314 mmol) in 
0.5 mL of CH 2 C1 2 . After stirring at 0°C for 30 minutes, 
the compound Example 8c (60 mg, 0.154 mmol) was added, 
followed by an additional 44 mg (0.341 mmol) of N,N, - 
diisopropyl-N-ethylamine. The ice bath was removed, and 
the reaction was stirred at room temperature overnight. 
The reaction mixture was diluted with EtOAc, washed with 
10% KHS0 4 , sat'd. NaHC0 3 , dried (MgS0 4 ) , filtered and 
concentrated under reduced pressure. Silica gel 
chromatography (50% EtOAc/hexanes) afforded 10 mg of 
product: iH-NMR (300 MHz, CDCI3) 5 2.58 (s, 3H) , 3.03 (t, J 
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= 7 Hz, 2H), 3.23 <ro, 2H) , 3.49 (q, J = 7 Hz, 2H) , 3.78 
(s, 3H), 4.67 (br. t, J = 7 Hz, 1H) , 4.89 (m, 1H) , 5.30 
(br. s, IB), 6.12 (s, 1H) , 6.78 (m, 1H) , 6.90 (m, 1H) , 
7.06 (d, J = 8 Hz, 1H), 7.10-7.18 (m, 3H) , 7.23-7.35 (m, 
3H) , 7.50 (d, J = 8 Hz, 1H) . 

Proceeding in a like manner but replacing the compound 
of Example 8c with other appropriately substituted compounds 
of Example 8, or compounds of Example 6 or 7 as described in 
Example 9(c) and/or other appropriately substituted amines, 
isocyanates or carbamoyl chlorides, the following compounds 
were prepared: 

(12a) N-[6-[[[[2-(2- 
Thienyl) ethyl] amino] carbonyl] amino] -5-methyl-4-oxo 4H-3, 1- 
benzoxazin-2-yl] -L-alanine, methyl ester: ^-H-NMR (3 00 MHz, 
CDC1 3 ) 8 1.38 (d, J = 7 Hz, 3H), 2.51 (s, 3H) , 2.97 (t, J = 
7 Hz, 2H), 3.34 (q, J = 7 Hz, 2H) , 3.67 (s, 3H) , 4.39 (m, 
1H), 6.45 (br. t, J = 7 Hz, 1H) , 6.91 (m, 1H) , 6.95-7.00 
(m, 2H), 7.36 (m, 1H) , 7.80 (d, J = 8 Hz, 1H) , 7.92 (s, 
1H) . 

(12b) N- [6- [[ (1-Morpholinyl) carbonyl] amino] -5-methyl- 
4-oxo-4H-3,l benzoxazin-2-yl] -L-alanine, methyl ester: 
"H-NMR (300 MHz, CDC1 3 ) 5 1.53 (d, J = 7 Hz, 3H) , 2.62 (s, 
3H), 3.50 (m, 4H) , 3.77 (m, 4H) , 3.80 (s, 3H) , 4.64 (m, 
1H). 5.40 (br. s, 1H), 6.17 (s, 1H) , 7.10 (d, J = 8 Hz, ' 
1H) , 7.69 (d, J = 8 Hz, 1H) . 

(12c) 6- [[[[ (1R) -Phenyl ethyl] amino] carbonyl] amino] -5- 
methyl-2-[[ (1R) -phenylethyl] amino] -4H-3 , l-benzoxazin-4- 
one: 1H-NMR (300 MHz, CDCI3/CD3OD 8 1.44 (d, J = 7 Hz, 3H) , 

I. 58 (d, J = 7 Hz, 3H), 2.54 (s, 3H) , 4.93 (m, 1H) , 5.08 
(m, 1H), 5.97 (br. d, J = 7 Hz, 1H) , 7.07 (d, J = 8 Hz, 
1H), 7.19-7.45 (m, 10H) , 7.71 (d, J = 8 Hz, 1H) . 

(12d) aS-[[6-[[[[(l,l- 
Dimethyl ethyl ) amino] carbonyl ] amino] methyl] -5-methyl-4-oxo-4H- 
3, l-benzoxazin-2-yl] amino] -4-methoxy-N-methyl-N- 
(phenylmethyl)benzenepropanamide: Anal. Calc'd. for 
C 33 H 3g N 5 O 5 .0.1 H 2 O.0.1 CH 2 C1 2 .0.4 hexane: C, 67.63; H, 7.19; N, 

II. 11. Found: C, 67.31; H, 6.95; N, 10.94. 
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(12e) oS-[[6-[[[[(l,l- 

Dimethylethyl) amino] carbonyl ] amino ] methyl ] -5-methyi-4-oxo-4H- 

3, l-benzoxazin-2-yl] amino] -N-methyl-N- 

(phenylmethyl) benzenepropanamide: Anal. Calc'd. for 
C 32 H 37 N 5°4 • 0 • 1 CH 2 C1 2 .0.1 hexane : C, 68.57; H, 6.79; N, 12.23. 

Found: C, 68.98; K, 6.39; N, 11.91. 

(12f) N-Methyl-aS- [ [5-methyl-4-oxo-6- 

[ [ [ (phenylamino) carbonyl] amino] methyl] -4H-3 , 1 -benzoxazin-2 - 

yl]amino] -N- (phenylmethyl) benzenepropanamide: Anal. Calc'd. 
for C 34 H 33 N 5 O 4 .0.1 CH 2 C1 2 .0.15 EtOAc : C, 69.77; H, 5.80; N, 

11.72. Found: C, 69.94; H, 5.45; N, 11.36. 

(12g) N-Methyl-aS- [ [5-methyl-4-oxo-6- [ [ [ (1R- 

phenylethyl) amino] carbonyl] amino] methyl] -4H-3 , l-benzoxazin-2- 

yl ] amino ] -N- (phenylmethyl) benzenepropanamide: Anal. Calc'd. 
for C 36 H 37 N 5 O 4 .0.1 CH 2 C1 2 .0.2 MeOtBu: C, 70.75; H, 6.34; N, 

11.12. Found: C, 70.72; H, 6.28; N, 10.79.. 

(12h) N-Methyl-aS- [ [5-methyl-4-oxo-6- 
t [ [[ (pheny lmethyl) amino] carbonyl] amino] methyl ]-4H-3, 1- 
•benzoxazin-2 -yl ] amino] -N- (phenylmethyl ) benzenepropanamide : 
Anal. Calc'd. for C 35 H 35 N 5 0 5 : C, 71.29; H, 5.98; N, 11.88. 

Found: C, 71.02; H, 6.15; N, 11.45. 

(12i) N-Methyl-aS- [ [5-methyl-6- 
[ t [ (methylphenylamino) carbonyl] amino] methyl] -4-oxo-4H-3, 1- 
benzoxazin-2-yl] amino] -N- (phenylmethyl ) benzenepropanamide : 
Anal. Calc'd. for C 34 H 33 N 5 0 4 : C, 71.29; H, 5.98*; N, 11.88. 

Found: C, 71.49; H, 6.29; N, 11.47. . 

(12 j) 4-Methoxy-N-methyl-ccS-[ [5-methyl-4-oxo-6- 

[ [ [ [ (phenylmethyl) amino] carbonyl] amino] methyl ] -4H-3, 1- 

benzoxazin-2-yl] amino] -N- (phenylmethyl ) benzenepropanamide : 
Anal. Calc'd. for C 34 H 39 N 5 O g . 0 . 19 EtOAc : C, 69.37; H, 6.10; N, 

11.00. Found: C, 69.53; H, 5.70; N, 10.61. 
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Example 13 



10 



20 




N- [6- [Benzenesulf onyl] amino] -5-methyl-4-oxo- 
4H-3, 1 benzoxazin-2-yl] -L-phenylalanine , 

methyl ester 

To a solution of the product Example 8c (60 mg, 0.154 
mmol) in CH 2 C1 2 (5 mL-) was added benzenesulf onyl chloride 
(29 mg, 0.162 mmol), followed by N-methylmorpholine (36 
mg, 0.354 mmol). The reaction mixture was stirred at room 
temperature overnight, diluted with EtOAc and washed 
successively with 10% KHS0 4 and sat'd. NaHC0 3 . The 
15 organic fraction was dried (MgS0 4 ) , filtered and 
concentrated under reduced pressure. Silica gel 
chromatography (40% EtOAc/hexanes ) afforded 16 mg of 
product: iH-NMR (300 MHz , CDC1 3 ) 6 2.2 6 (s, 3H) , 3.23 (m, 
2H), 3.77 (s, 3H), 4.90 (m, 1H) , 5.32 (br. s, 1H) , 6.52 
(s, 1H), 7.07 (d, J = 8 Hz, 1H) , 7.14 (m, 2H) , 7.22 7.34 
(m, 3H), 7.44 (t, J = 8 Hz, 2H) , 7.57 (m, 2H),7.68 (d, J 
= 8 Hz, 2H) . 

Proceeding in a like manner but replacing the compound 
of Example 8c with other appropriately substituted compounds 

25 of Example 8, or compounds of Example 6, 7 or 15 as described 
in Example 9(c) and/or other appropriately substituted 
sulfonyl chlorides, the following compounds were prepared: 
(13a) N- [6- [Benzenesulfonyl] amino] -5-methyl-4-oxo-4H- 
3, l-benzoxazin-2-yl] -L-alanine, methyl ester: 1 H-NMR (300 

30 MHz, CDCI3) 8 1.53 (d, J = 7 Hz, 3H) , 2.27 (s, 3H) , 3.80 

(s, 3H), 4.63 (m, 1H) , 5.60 (br. s, 1H) , 6.74 (br. s, 1H) , 
7.04 (d, J = 8 Hz, 1H), 7.43 (t, J = 8 Hz, 2H) , 7.52 (d, J 
= 8 Hz, 1H), 7.57 (m, 1H) , 7.68 (d, J = 8 Hz, 2H) . 
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(13b) 4-Methoxy-N-methyl-ccS- [ [5-methyl-4-oxo-6- 

[ [ (phenylsulfonyl) amino] methyl] -4H-3 , l-benzoxazin-2- 

yl] amino] -N- (phenylmethyl) benzenepropanamide : Anal. Calc'd. 
for C 34 H 34 N 4 O 6 S.0.5 hexane: C, 65.72; H, 5.90; N, 8.64. 

Found: C, 65.36; H, 5.89; N, 8.30. 

(13c) 4-Methoxy-N-methyl-aS- [ [5 -methyl -4-oxo-6- 
[ (phenylsulfonyl) amino] -4H-3 , l-benzoxazin-2-yl] amino] -N- 
( phenylmethyl) benzenepropanamide: 1H-NMR (300 MHz, CDC1 3 ) 5 

2.19 and 2.22 (s, 3H) , 2.73 and 2.90 (s, 3H) , 3.02-3.12 (m, 
2H) , 3.72 and 3.80 (s, 3H) , 4.47-4.60 (m, 2H) , 5.07 (m, 1H) , 
6.79 (m, 2H), 6.97-7.27 (m, 5H) , 7.45 (m, 2H) , 7.58 (m, 2H) , 
7.67 (d, J = 8 Hz, 2H) . 

(13d) aS-[ [8-Bromo-5-methyl-6- [ [ [ (4- 
methylphenyl) sulfonyl] amino] methyl] -4-oxo-4H-3 , 1-benzoxazin- 
2 -y 1 ] amino ] -N-methy 1 -N- ( phenylmethyl ) benzenepropanamide : 
Anal. Calc'd. for C 34 H 33 N 4 O 5 SBr.0.25 CH 2 C1 2 .0.33 hexane: C, 

58.77; H, 5.16; N, 7.61. Found: C, 58.80; H, 5.43; N, 7.55. 

(13e) N-Methyl-aS-[ [5-rnethyl-4-oxo-6- 

[ [ (phenylsulfonyl) amino] methyl] -4H-3 , l-benzoxazin-2- 

yl ] amino ] -N- (phenylmethyl) benzenepropanamide: Anal. Calc'd. 
for C 33 H 32 N 4 O 5 S.1.0 H20: C, 64.48; H, 5.58; N, 9.11. Found: 

C, 64.54; H, 5.48; N, 8.68. 



Example 14 




N- [6- [ t (1, 1-Dimethylethoxy) carbonyl ] amino] -5-methyl 
4-OXO-4H-3, l-benzoxazin-2 -yl] -L-alanine 

A mixture of the product Example 6bb (200 mg, 0.441 
mmol) and 22 mg of 10% Pd/C in EtOAc (5 mL) was stirred 
under a balloon of hydrogen for 2.5 hours. After removal 
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of the catalyst, concentration of the filtrate under 
reduced pressure afforded 149 mg of product: ^-H-NMR (300 
MHz, d 6 -DMSO) 8 1.49 (s, 9H) , 1.55 (d, J = 7 Hz, 3H) , 2.62 
(s, 3H), 4.57 (m, 1H) , 6.98 (br. s, 1H) , 7.06 (d, J = 8 
Hz, 1H), 7.69 (d, J = 8 Hz, 1H) , 7.79 (br. s, 1H) . 

Example 15 




I, 1-Dimethylethyl [ [8-bromo-5-methyl-2- [ [2- 
[ methyl (phenylmethyl ) amino] -2-oxo-lS- 
(phenylmethyl) ethyl] amino] -4-oxo-4H-3, l-benzoxazin-6- 

yl ] methyl ] carbamate 



To a solution of 1 , 1-dimethylethyl [ [5-methyl-2- [ [2- 
[ methyl (phenylmethyl ) amino] -2-oxo-lS- 

(pheny Imethyl) ethyl] amino] -4-oxo-4H-3, l-benzoxazin-6- 
yl] methyl] carbamate (Example 7 j ) (410 mg, 0.737 mmol) in 10 
mL of EtOAc/5% aq. NaHC0 3 (1:1) was added bromine (130 mg, 

0.811 mmol) directly via syringe. After stirring at room 
temperature for 30 minutes, the reaction mixture was poured 
m dilute aq. NaHC0 3 containing a little Na 2 S 2 0 3 and extracted 
with EtOAc. The organic fraction was dried (MgS0 4 ), filtered 
and evaporated under reduced pressure. Silica gel 
chromatography (35% EtOAc/hexane) afforded 260 mg (56%) of 
product which solidified upon evaporation from CH 2 Cl 2 /hexane . 
Anal. Calc'd. for C 32 H 35 N 4 0 5 Br . 0 . 6 hexane: C, 62.21; H, 6.37; 
N, 8.15. Found: C, 62.32; H, 6.11; N, 8.25. 

Proceeding in a like manner but replacing the compound 
of Example 7j with other appropriately substituted compounds 
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of Example 6,7, 9, 11 or 12 the following compounds were 
prepared : 

(15a) aS-[ [8-Brom6-6-[ f [2- 
(dimethylamino) acetyl] amino] methyl] -5-methyl-4-oxo-4K-3 , 1- 
benzoxazin-2 -yl ] amino] -N-methyl -N- 

(phenylmethyl)benzenepropanamide: Anal. Calc'd. for 
C 31 H 34 N 5 O 4 Br.0.25 CH 2 C1 2 .0.25 hexane: C, 59.30; H,. 5.77; N, 

10.56. Found: C, 59.37; H, 6.08; N, 10.38. 

(15b) Ethyl [ [8-bromo-5-methyl-2-( [2- 
[methyl (phenylmethyl ) amino] -2-oxo-lS- 
(phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 30 H 31 N 4 O 5 Br . 0 . 5 H 2 0: 

C, 58.44; H, 5.23; N, 9.09. Found: C, 58.53; H, 4.94; N, 
8.82. 

(15c) 1, 1-Dimethylethyl [8-bromo-5-methyl-2- [ [2- 
[methyl (phenylmethyl) amino] -2-oxo-lS- 
( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] carbamate: Anal. Calc'd. for C 31 H 33 N 4 0 5 Br .0 .25 K 2 0: C, 

59.48; H, 5.39; N, 8.95. Found: C, 59.33; H, 5.28; N, 8.89. 
(15d) Phenylmethyl . [ [8-bromo-5-methyl-2- [ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 35 H 33 N 4 0 5 Br .0 . 1 
CH 2 C1 2 : C, 62.17; H, 4.94; N, 8.26. Found: C, 62.03; H, -5.11; 
N, 8.07. 

(15e) N-[ [ 8-Bromo-5 -methyl -2 -[ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

(phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 

yl] methyl ]morpholine-4-acetamide: Anal. Calc'd. for 
C 33 H 35 N 5 O 5 Br.0.25 hexane: C, 60.66; H, 5.68; N, 10.25. Found: 

C, 60.69; H, 5.93; N, 9.81. 

(15f) 1, 1-Dimethylethyl [ (8-bromo-2- ( [2- 

ethyl (phenylmethyl) amino] -2-oxo-lS- 

(phenylmethyl)ethyl]amino]-5-methyl-4-oxo-4H-3,l-benzoxazin- 
6-yl]methyl] carbamate: Anal. Calc'd. for C 33 H 3? N 4 0 5 Br .0 .3 

H 2 0: C, 60.51; K, 5.79; N, 8.55. Found: C, 60.48; H, 5.90; N, 

8.30. 
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(15g) N-( [8-Bromo-2-[ [2- [ethyl (phenylmethyl) amino] -2-oxo- 

1S- (phenylmethyl) ethyl] amino] -5-methyl-4-oxo-4H-3 , 1- 

benzoxazin-6-yl]methyl]morpholine-4-acetamide: . Anal. Calc'd. 
for C 34 H 38 N 5 O 5 Br.0 ? l CH 2 C1 2 .0.55 hexane: C, 61.32; H, 6.32; N, 

9.56. Found: C, 61.00; H, 6.56; N, 9.17. 

(15h) aS-[ i.8-Bromo-6-[ [ [ [ (1,1- 

dimethylethyl) amino] carbonyl] amino] methyl] -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-2-yl] amino] -N-methyl-N- 

( phenylmethyl )benzenepropanamide: Anal. Calc'd. for 
C 32 H 36 N 5°4 Br: C ' 60 -57; H, 5.72; N, 11.04. Found: C, 60.48; 

H, 5.53; N, 10.82. 

(15i) aS- [ [8-Bromo-5-methyl-4-oxo-6- [ [ [ [ (1R- 
phenylethyl ) amino] carbonyl] amino] methyl ] -4H-3 , l-benzoxazin-2- 
yl] amino] -N-methyl-N- (phenylmethyl )benzenepropanamide: Anal. 
Calc'd. for C 36 H 36 N 5 0 4 Br: C, 63.34; H, 5.32; N, 10.26. Found: 

C, 63.57; H, 5.37; N, 10.09. 

(15j) aS-[ [8-Bromo-5-methyl-6- 
[ [ (methyl sulfonyl) amino] methyl] -4-oxo-4H-3 , l-benzoxazin.-2- 
yl] amino] -N-methyl-N- (phenylmethyl )benzenepropanamide: Anal. 
Calc'd. for C 28 H 29 N 4 0 5 BrS: C, 54.82; H, 4.76; N, 9.13. Found: 

C, 55.11; H ( 4.73; N, 8.96. 

(15k) Phenylmethyl ( [8-bromo-5-methyl-2- [ [2- [methyl (2- 

phenylethyl ) amino] -2 -oxo-lS- (phenylmethyl) ethyl] amino] -4-oxo- 
4H-3, l-benzoxazin-6-yl] methyl] carbamate: Anal. Calc'd. for 
C 36 H 35 N 4°5 Br: C ' 63.25; H, 5.16; N, 8.20. Found: C, 63.03; K, 
5.30; N, 7.81. 

(151) 1, 1 -Dimethyl ethyl [8-bromo-2- [ [2- 
[ethyl (phenylmethyl) amino] -2-oxo-lS- 

(phenylmethyl)ethyl]amino]-5-methyl-4-oxo-4H-3 < l-benzoxazin- 
6-yl] carbamate: Anal. Calc'd. for C 32 H 35 N 4 0 5 Br : C, 60.48; H, 

5.55; N, 8.82. Found: C, 60.87; H, 5.61; N, 8-80. 

(15m) 1, 1 -Dimethyl ethyl [ [8-bromo-2- [ [2- 
[ ethyl (phenylmethyl) amino] - IS - [ ( 4 -methoxyphenyl ) methyl ] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 34 H 39 N 4 0gBr : C, 

60.09; H, 5.78; N, 8.24. Found: C, 59.85; H, 5.79; N, 7.77. 
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(15n) Phenyl [ [8-bromo-2- [ [2- [ethyl ( pheny lme thy 1) amino] • 

lS-[ ( 4 -methoxyphenyl ) methyl] -2-oxoethyl]amino] -5 -methyl -4- 

OXO-4H-3, l-benzoxazin-6-yl] methyl] carbamate: Anal. Calc'd. 
for C 36 H 35 N 4 O 6 Br.0.66 H 2 0: C, 60.76; H, 5.15; N, 7.87. Found 

C, 60.84; H, 5.02; N, 7.72. 

(15o) Phenylmethyl [ [8-bromo-2- [ [2- 
[ ethyl (phenylmethyl) amino] -IS- [ ('4 -methoxyphenyl ) methyl ] -2- 
oxoethyl] amino] -5 -methyl -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 37 H 37 N 4 0 6 Br : C, 

62.27; H, 5.23; N, 7.85. Found: C, 62.07; H, 5.59; N, 7.65. 

Example 16 




aS- [ [6- (Dimethylamino) - 5-methyl -4-oxo-4H- 3 , 1- 
benzoxazin-2-yl] amino] -N-methyl-N- 
(phenylmethyl ) benzenepropanamide 

The title compound was prepared from the product of 
Preparation XI, Step B in a manner similar to Example 6. 
Anal. Calc'd. for C 28 H 3Q N 4 0 3 . 0 . 3 H 2 0: C, 70.57; H, 6.49; N, 

11.76. Found: C, 70.33; H, 6.43; N, 11.43. 

Proceeding in a like manner but replacing L- 
phenylalanine N-methyl-N-benzylamide hydrochloride with other 
appropriately substituted amines or amine hydrochlorides, the 
following compounds were prepared: 

(16a) aS-[ [6- (Dimethylamino) -5-methyl-4-oxo-4H-3, 1- 
benzoxazin-2-yl] amino] -4-methoxy-N-methyl-N- 
( phenylmethyl) benzenepropanamide: Anal. Calc'd. for 
C 29 H 32 N 4°4- 0 - 2 E tOAc: C, 69.07; H, 6.54; N, 10.81. Found: C, 
69.18; H, 6.64; N, 10.59. 
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(16b) aS- [ [6- (Dimethylamino) -5-methyl-4-oxo-4H-3 , 1- 
benzoxazin-2 -yl ] amino] -N-ethyl-4 -methoxy-N- 
phenylbenzenepropanamide : Anal. Calc'd. for C 2 9 H 32 N 4°4 • 0 • 5 
H 2 0: C, 68.35; }'., 6.53; N, 10.99. Found: C, 78.07; H, 6.63; 
N, 10.72. 

(16c) N- (4-Chlorophenyl) - aS- [ [6 - (dimethylamino) -5- 

methyl-4-oxo-4H-3, l-benzoxazin-2-yl] amino] -4-methoxy-N- 
methylbenzenepropanamide : Anal. Calc'd. for C 28 H 28 N 4 O 4 C1.0.25 

EtOAc: C, 64.14; H, 5.75; N, 10.32. Found: C, 63.90; H, 
5.73; N, 10.03. 

Example 17 




aS- [ [8-Bromo-5-methyl-4-oxo-6- [ (phenylmethyl ) amino] - 
4H-3, l-benzoxazin-2-yl] amino] -N-methyl-N- 
( phenylmethyl) benzenepropanamide 

Dry HC1 was bubble through a solution of 1,1- 
dimethylethyl [8-bromo-5-methyl-2- [ [2- 

[methyl (phenylmethyl ) amino] -2-oxo-lS- 

(phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] carbamate (Example 15c) (925 mg, 1.49 mmol) in 10 mL of 
EtOAc for 5 minutes. After stirring for an additional 20 
minute, the solvent was partially evaporated under a stream 
of nitrogen. The mixture was partitioned between EtOAc and 
dilute aq. NaHCCy dried (MgS0 4 ), filtered and evaporated 

under reduced pressure affording 470 mg (61%) of amine 
intermediate. The above amine (200 mg, 0.38 mmol) was 
dissolved in 1 mL of DMF and NaHC0 3 (32 mg, 0.38 mmol) and 

benzyl bromide (65 mg, 0.38 mmol) was added sequentially. 
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After stirring at room temperature over night, the reaction 

mixture was partitioned between EtOAc and water. The organic 
fraction was dried (MgS0 4 ) , filtered and evaporated under 

reduced pressure. Silica gel chromatography (40% 

5 EtOAc/hexane) afforded 51 mg (22%) of product: Anal. Calc'd. 
for C 33 H 32 N 4 O 3 Br.0.25 H 2 0: C, 64.24; H, 5.31; N, 9.08. Found: 

C, 64.25; H, 5.13; N, 8.77. 

Proceeding in a like manner but replacing the compound 

of Example 15c with other appropriately substituted compounds 
10 of Example 15, or compounds of Example 6, and/or replacing 

benzyl bromide with other alkyl halides, the following 

compounds were prepared: 

(17a) oS-[ [8-Bromo-6-(dimethylamino) -5-methyl-4-oxo-4H- 

3 , l-benzoxazin-2-yl] amino] -N-methyl-N- 
15 (phenylmethyl)benzenepropanamide: Anal. Calc'd. for 

C 28 H 29 N 4°3 Br ' 0 - 3 MeOtBu: C, 61.56; H, 5.75; N, 9.68. Found: 

C, 61.56; H, 5.57; N, 9.45. 

(17b) aS- [ [8-Bromo-5-methyl-4-oxo-6- 
[ (phenylmethyl ) amino ] -4H-3 , l-benzoxazin-2-yl] amino] -N-ethyl- 
20 N- (phenylmethyl )benzenepropanamide: Anal. Calc'd. for 

C 34 K 33 N 4°3 Br: C ' 65.28; H, 5.32; N, 8.96. Found: C, 65.44; H, 

5.19; N, 8.88. 

(17c) aS- [ [6- [Bis (phenylmethyl) amino] -5-methyl-4-oxo-4H- 

3, l-benzoxazin-2-yl] amino] -N-methyl-N- 
25 (phenylmethyl )benzenepropanamide: Anal. Calc'd. for 

C 40 H 38 N 4°3- 0 - 25 H 20: C, 76.59; H, 6.19; N, 8.93. Found: C, 

76.61; H, 6.19; N, 8.80. 

(17d) N-Methyl-aS- [ [5-methyl-4-oxo-6- 

[ (phenylmethyl) amino] -3 , l-benzoxazin-2-yl] amino] -N- 
30 (phenylmethyl) benzenepropanamide: Anal. Calc'd. for 

C 33 H 32 N 4°3- 0 - 5 H 2 0: C ' 73 - 18 <- H, 6.14; N, 10.34. Found: C, 

73.34; H, 5.92; N, 10.05. 

(17e) 4-Methoxy-N-methyl-oS-[ [5-methyl-4-oxo-6- 

[ (phenylmethyl) amino] -4H-3, l-benzoxazin-2-yl] amino] -N- 
35 (phenylmethyl) benzenepropanamide: Anal. Calc'd. for 

C 34 H 34 N 4°4- 0 - 25 H 2 0: C ' 72 -00<- H. 6.13; N, 9.88. Found: C, 

72.15; H, 6.06; N, 9.52. 
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(17f ) aS- [ [6- [Bis (phenylmethyl ) amino] -5-methyl-4-oxo~4H- 
3 , l-benzoxazin-2-yl] amino] -4-methoxy-N-methyl-N- 
( phenylmethyl ) benzenepropanamide : Anal . Calc ' d . for 
C 41 K 40 N 4°4- 0 - 5 H 2 0: C ' 74 - 92 ' K, 6.21; N, 8.52. Found: C, 
74.86; H, 5.92; N, 8.37. 

Example 18 



3-Pyridinylmethyl [ [2- [ [IS- [ ( 4 -methoxyphenyl ) methyl] - 

2- [methyl ( phenylmethyl ) amino] -2-oxoethyl] amino] -5- 
methyl-4-oxc -4H-3, 1 -benzoxaz in- 6 -yl ] methyl ] carbamate 

To 1, 1 -dimethyl ethyl [ [2 - [ [IS- [ (4 -methoxyphenyl) methyl] - 
2- [methyl (phenylmethyl ) amino] -2-oxoethyl] amino] - 5 -methyl -4 - 
oxo-4H-3 , l-benzoxazin-6-yl]methyl] carbamate (Example 7i) (200 
mg, 0.24 mmol) in 10 mL of EtOAc was bubbled in dry HC1 at 0 
°C for 5 minutes. After an additional 20 minutes, the 
solvent was partially evaporated under a stream of nitrogen 
and the precipitate was filtered, washed with Et20 and dried 
affording 130 mg of the intermediate amine dihydrochloride . 
In a separate flask, 4-N, N-dimethylaminopyridine (7 mg, 0.05 
mmol) and triethylamine (49 mg, 0.48 mmol) were added to an 
ice cooled solution of N,N disuccinimidoylcarbonate (54 mg, 
0.21 mmol) and 3-pyridylcarbinol (23 mg, 0.21 mmol) in 1 mL 
of methylene chloride. The ice bath was removed and the 
reaction stirred at room temperature for 1 hour. To the 
reaction mixture was added the above amine dihydrochloride 
(94 mg, 0.16 mmol) . The reaction mixture was stirred for 2\5 
hours, partitioned between EtOAc and water, dried (MgSOJ 
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filtered and evaporated under reduced pressure. Silica gel 
chromatography of the residue afforded 70 mg (71%) of 
product: Anal. Calc'd.. for C 35 H 35 N 5 O g . 0 . 1 CH 2 C1 2 .0.7 hexane: 

C, 68.36; H, 6.57; N, 10.14. Found: C, 68.01; H, 6.58; M, 
9.81. 

Proceeding in a like manner but replacing the 3- 
pyridylcarbinol with other appropriately substituted 
carbinols and/or the compound of Example 7i with other 
appropriately substituted compounds of Example 7, the 
following compounds were prepared: 

(18a) 2-(l-Piperidinyl)ethyl [ [2- { [IS- [ (4- 
methoxyphenyl) methyl] -2- [methyl (phenylmethyl ) amino] -2- 
oxoethyl] amino] -5-methyl-4-oxo-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 36 H 43 N 5 0 6 . 0 . 5 H 2 O.0.1 

hexane: C, 66.67; H, 6.94; N, 10.62. Found: C, 66.51; H, 
6.68; N, 10.38. 

(18b) 2-(4-Morpholinyl)ethyl [ [2- [ [IS- [ (4- 
methoxyphenyl) methyl] -2- [methyl (phenylmethyl ) amino] -2- 
oxoethyl] amino] -5-methyl-4-oxo-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 35 H 41 N 5 0 7 . 0 . 25 

hexane: C, 65.89; H, 6.74; N, 10.53. Found: C, 65.61; H, 
6.64; N, 10.16. 

(18c) 2- (Dimethylamino) ethyl [ [2- [ [IS- [ (4- 
methoxyphenyl) methyl] -2- [methyl (phenylmethyl) amino] - 2- 
oxoethyl] amino] -5-methyl-4-oxo-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 33 H 39 N 5 O g . 0 . 3 H 2 0: C, 

65.28; H, 6.58; N, 11.54. Found: C, 65.11; H, 6.32; N, 
11.41. 

(18d) ( 4 -Pyridinyl) methyl [ [2- [ [IS- [ (4- 
methoxyphenyl) methyl] -2- [methyl (phenylmethyl) amino] -2- 
oxoethyl] amino] -5-methyl-4-oxo-3 , l-benzoxazin-6- 
yl] methyl] carbamate: 1H-NMR (300 MHz , CDC1 3 ) 5 2.69 and 2.70 

(s, 3H), 2.76 and 2.88 (s, 3H) , 3.03-3.11 (m, 2H) , 3.77 (s, 
3H), 3.79 (s, 3H) , 4.35-4.60 (m, 4H) , 5.02-5.22 (m, 4H) , 6.80 
(m, 2H), 7.00-7.15 (m, 5H) , 7.50 (m, 1H) , 8.59 (m, 2H) . 

(18e) 3-Pyridinylmethyl [ [5 -methyl -2- [ [2- 
[methyl (phenylmethyl) amino] -2-oxo-lS- 
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(phenylmethyl ) ethyl ] amino ] -4-oxo-4H-3 , 1 -benzoxazin-6 - 
yl] methyl] carbamate: 1H-NMR (400 MHz, CDC1 3 ) 8 2.69 and 2.70 

(s, 3H), 2.72 and 2.88" (s, 3H) , 3.10-3.18 (m, 2H) , 4.10 and 
4.35-4.62 (m, 4H) , 4.95 (m, 1H) , 5^17 (s, 2H) , 7.00-7.37 (m, 
11H), 7.50 (m, 1H), 7.74 (m, 1H) , 8.59 (m, 1H) . 8.65 (m, 1H) . 

(18f) Cyclopentyl [ [5 -methyl -2- [ [2- 
[methyl (phenylmethyl) amino] -2-oxo-lS- 
( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 33 H 36 N 4 0 5 . 0 . 1 H 2 0: C, 

69.48; H, 6.41; N, ' 9.82. Found: C, 69.47; H, 6.69; N, 9.43. 

(18g) 2-(Dimethylamino)ethyl [ [5-methyl-2- [ [2- 
[methyl (phenylmethyl) amino] -2 -oxo-lS- 
( phenylmethyl) ethyl] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 32 H 3? N 5 0 5 . 0 . 2 H 2 O.0.1 

hexane: C, 67.06; H, 6.70; N, 11.99. Found: C, 67.05; H, 
6.78; N, 11.62. 

(18h) 2-(4-Morpholinyl)ethyl [ [5-methyl-2- [ [2- 
[methyl (phenylmethyl) amino] -2 -oxo-lS- 

( phenylmethyl) ethyl ] amino] -4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate: Anal. Calc'd. for C 34 H 3g N 5 0 6 . 1 . 0 hexane: 

C 68.64; H, 7.63; N, 10.01. Found: C, 68.43; H, 7.89; N, 
9.68. 
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Example 19 



Phenylmethyl [ [2- [ [2- [ethyl (phenylmethyl ) amino] - 
IS- [ (4 -methoxyphenyl) methyl] -2-oxoethyl] amino] - 
5, 8-dimethyl-4-oxo-4H-3, l-benzoxazin-6- 
yl ] methyl ] carbamate 

To a suspension of phenylmethyl [ [8-bromo-2- [ 12- 
tethyl (phenylmethyl) amino] -IS- [ (4 -methoxyphenyl) methyl] -2- 
oxoethyl] amino] -5-methyl-4-oxo-4H-3 , l-benzoxazin-6- 
yl] methyl] carbamate (Example 15o) (100 mg, 0.14 mmol) and 
tetramethyltin (100 mg, 0.56 mmol) in 1 mL of HMPA was added 
dichloro [1, 1 ' -bis (diphenylphosphino) f errocene] palladium ( II ) 
(11 mg, 0.014 mmol). The reaction vessel was sealed in the 
presence of air and stirred at 70 °C for 48 hours. The 
reaction mixture was partitioned between Et 2 0 and water, .then 

the organic fraction was dried (MgS04) , filtered and 

evaporated under reduced pressure. Silica gel chromatography 
(15% EtOAc/CH 2 Cl 2 ) afforded 31 mg (34%) of product: Anal. 
Calc'd. for C 38 H 40 N 4 O 6 .0.5 H 2 0: C, 69.39; H, 6.28; N, 8.52. 
Found: C, 69.39; H, 6.13; N, 8.33. 

BIOLOGICAL EVALUATION 

The compounds of this invention exhibited antiviral 
activity as indicated by inhibition in vitro of 
herpesvirus protease and HCMV infectivity. The antiviral 
activity of the compounds of this invention illustrated in 
the Examples was determined by the following methods. 
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Enzymatic Assay for HCMV Protease (Assemblin) 

Inhibitors 

5 Assemblin protease activity was determined using a 

chromogenic para-nitroanilide (pNA) substrate based on the 
hCMV maturation cleavage site, succinyl-AGWNA-para- 
nitroanilide. Incubation of this substrate with assemblin 
resulted in cleavage of the alanyl para-nitroanilide amide 

10 bond, releasing free para-nitroaniline which could be 
determined by absorbance at 405 run. Potential protease 
inhibitors were dissolved in DMSO and 10 (1L were added to 
the wells of a 96-well plate (Dynatech, Immulon 1) . 
Enzyme was diluted to 4.8 |ig/mL in assay buffer (10 mM 

15 sodium phosphate, pH 7.4, 150 mM sodium acetate, 0.1% 

CHAPS, 20% glycerol) and 100 were added to each well. 
Following a 30 minute incubation at room temperature, 50 
\IL substrate (1 part 20 mM succinyl-AGWNA- 
paranitroanilide (SEQIDrl) in DMSO plus 9 parts assay 

20 buffer) were added, arid periodic readings taken in a 
microplate reader at 405 nm relative to 650 nm. 
Activities were expressed as milliabsorbance unit (mAU) 
change per minute. Inhibitor potency was determined by 
comparison with incubations lacking inhibitor, which under 

25 these conditions gave an increase of 0.5-1 mAU/min. No 
increase was seen when enzyme was omitted. Results are 
included in Table 1. 

Assay Components: 

30 

Recombinant HCMV protease: 

HCMV protease was purified from E. coli expressing a 
DNA construction encoding the protease domain of the Ul80 
open reading frame of human cytomegalovirus strain AD169. 
35 The construction also encoded six additional histidine 
residues at the amino terminus of the protease. These 
additional histidine residues provided an affinity ligand 
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by which it was purified using nickel-nitriloacetic acid- 
agarose (Qiagen) . 

The purified protease was stored as a 1-3 mg/ml stock 
solution in 20 mM HEPES buffer, pH 7.4; containing 20% 
5 (v/v) glycerol. This stock was diluted with assay buffer 
to 4.8 ng/ml. A 100 [iL aliquot of this solution was used 
in the enzyme reaction. 

A specific substrate was synthesized based on the 
cleavage specificity of HCMV protease at the "maturation 
10 site" of the assembly protein {F. Liu and B* Roizman, J. 

Virol., 65, 5149 (1991), and A.R. Welch, et al, J. Virol., 
65, 4091 (1991)). The assembly protein maturation site 
has the sequence . . . AGWNA* SCRLATA . . . ; the substrate used 
was succinyl -AGWNA- PNA (SEQIDtl) which was prepared by 
15 standard peptide synthetic methods such as that described 
in Bodansky and Bodansky, "The Practice of Peptide 
Synthesis" (1984), and was stored as a stock solution at 
20 mM in dimethyl sulfoxide. This was diluted 10-fold 
with assay buffer to give a concentration of 2 mM just 
20 before use. An aliquot of 50 \iL was used in the reaction 
An assay Buffer (10 mM sodium phosphate buffer, pH 
.7.4; 150 mM sodium acetate; 0.1% CHAPS; and 20% (v/v) 
glycerol) was used to dilute stock solutions of enzyme and 
substrate. 

25 

Antiviral Assays 

These complimentary assays tested the ability of a 
compound to inhibit the production of new virus and the 
30 toxicity of the compound to the host cells. It was 

important that both assays be performed simultaneously in 
order to compare the results directly since, toxicity may 
indirectly reduce viral yield. 

35 Abbreviations: 
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DMEM - Dulbecco's Modified Eagle Medium; commercially 
available. 

FBS - fetal bovine serum; commercially available and 
contains unknown factors necessary for growth of cells in 
culture. 

PBS - phosphate buffered saline: 10 mM sodium phosphate 
buffer, pH 7.4, 120 mM sodium chloride, 2.7 mM potassium 
chloride . 

Viral yield was estimated by measuring the amount of 
a viral antigen produced 4 days post infection with a 
monoclonal antibody to an abundant "immediate early" viral 
protein. An enzyme-linked (horseradish peroxidase) 
secondary antibody specific to the primary (mouse) 
antibody was used to measure the amount of viral antigen. 
Test compounds were diluted to 2 -times the desired final 
concentration in DMEM + 5% FBS. One hundred microliters 
of this solution was placed in each well of a 96-well 
plate. This was performed once for the antiviral 96-well 
plate and again for a cytotoxicity plate. Two controls 
were also included for both plates; a no drug control and 
a no virus control. Ganciclovir was routinely tested in 
antiviral and cytotoxicity plates as a reference standard 
because it has known antiviral activity for KCMV. All 
cells were prepared by harvesting human foreskin 
fibroblasts, with trypsin and re-suspending at a 
concentration of 5 X l()5 cells per ml in DMEM. Infected 
cells were prepared by infecting these with HCMV (strain 
AD169) at a multiplicity of infection =0.2. One hundred 
microliters of uninfected cells (5 x 10* cells) were added 
to the appropriate wells of the cytotoxicity plate. In a 
similar manner 100 ul of infected cells (5 x 10 4 cells) 
were added to the appropriate wells of the antiviral 
plate. Additionally, uninfected cells not treated with 
test compound were included as controls on the antiviral 
plate. Plates were incubated for 96 hours at 37°C in 5% 
C0 2 atmosphere and processed to measure the amount of 
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viral antigen and toxicity. Results are included in Table 
1. 

Enzyme Linked ImmunoSorbant Assay (ELISA) for HCMV 
5 Antigens: 

The following was performed on the antiviral plate 
only. Media was removed and cells were fixed with 1:1 
acetone .-methanol for 15 minutes at -20°C. Fixative was 

10 removed and cells were washed once with PBS containing 
0.05% Tween20. In order to block nonspecific binding of 
antibodies, each well was incubated with PBS containing 3% 
(w/v) bovine serum albumin (BSA) for 1 hour at 22°C. The 
blocking solution was removed and the cells were washed 

15 once with PBS containing 0.05% Tween20 before incubating 
with 1:100 dilution of primary antibody in PBS containing 
3% BSA for 2 hours at 22°C. The primary antibody was a 
monoclonal antibody (mouse source) specific to the 
immediate early nuclear antigen of HCMV and was 

20 commercially available (Dupont) . The 1° antibody solution 
was removed and the plate was rinsed 5 times with PBS 
containing 1% (v/v) Triton X-100 (PBST) before incubating 
with secondary antibody diluted 1:1000 in PBS containing 
3% BSA for 2 hours at 22°C. The secondary antibody (goat 

25 source) recognized the murine-specif ic determinants of the 
1° antibody and was covalently linked to horseradish 
peroxidase (Sigma) . The plate was rinsed 5 times with 
PBST and once with deionized water before adding 100 fll 
TMB substrate solution and incubating 30 minutes at 22°C. 

30 The reaction was stopped by adding 100 UL of phosphoric 
acid and the OD at 450 nm recorded. TMB (3, 3 ',5, 5' 
tetramethylbenzidine) was the substrate for the 
horseradish peroxidase linked to the 2° antibody. It was 
made from a commercially available kit (Kirkegaard & Perry 

35 Laboratories, Inc.). Antiviral activity was calculated by 
comparing the amount of viral antigen produced in drug 
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treated wells with that produced in wells absent of drug. 
Results are included in Table 1. 

Recombinant Human Cytomegalovirus Antiviral Assay 

5 

In this assay, HCMV replication was monitored by the 
production of E. coli beta-galactosidase by the engineered 
virus RC256 [Spaete and Mocarski, Proc .Nat .Acad. Sci . f 84, 
7213-7217 (1987)]. One antiviral assay and one 

10 cytotoxicity assay were done for each compound. Dilutions 
of test compounds and infection of cells in a 9 6 -well 
plate was essentially as described above for the HCMV 
ELISA except for the following. Human foreskin 
fibroblasts at 3.5 x 10 5 cells per milliliter were 

15 infected in solution with RC256 at 0.05 pfu per cell. 

Compounds and cells were incubated 3 days and processed at 
2 days post infection. For the beta galactosidase 
detection, the supernatant was aspirated from the 
antiviral assay plates and 50 \il Reporter Lysis Buffer 

20 (Promega, diluted to IX with water) was added per well. 

The plates were incubated at room temperature at least 3 0 
minutes and plates were frozen at -20 °C at this point for 
later processing. 50 ul of 2X assay buffer [120 mM 
Na 2 HP0 4 , 80 mM NaH 2 P0 4/ 2 mM MgCl 2 , 100 mM 2- 

25 mercaptoethanol, 4.4 mM ONPG (Sigma)] was added per well 
and incubated at room temperature 30 to 45 minutes. The 
reaction was stopped with 100 \il 1M CAPS buffer, pH = 
11.0, per well and the optical density was read at 410 
nanometers. Ganciclovir was used as a positive control 

30 and the EC50 was determined as described above for the 
HCMV ELISA. Results are included in Table 1. 

Chymotrypsin Assay 

35 The chymotrypsin assay was modified from the method 

of Delmar et al [Anal. Biochem. , 99, 316-320 (1979)]. 
Bovine pancreas a-chymotrypsin (type II, Sigma) was 
dissolved in 0.001 N HC1 at 1 mg/ml and further diluted 
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1/600 in assay buffer (0.1 M Tris, pH 7.8, containing 0.1 
M CaCl2) before use. 20 ^1 of test compound in DMSO (or 
DMSO alone), ICO p.1 of assay buffer and 30 jii of enzyme 
were added to 96 well plates, mixed and pre-incubated for 
5 30 minutes at ambient temperature. Reaction was initiated 
by addition of 50 |il of 0 . 2 mM N-succinyl-Ala-Ala-Pro-Phe- 
p-nitroanilide (Sigma; 2 mM in DMSO diluted 1/10 in assay 
buffer before use) . The increase in absorbance at 405 nm 
was monitored for 10 minutes with a Biotek EL340 plate 
10 reader. Results are included in Table 1. 

Human Leukocyte Elastase Assay 

Human leukocyte elastase (HLE) (gift of R. Senior, 
15 Washington University) was dissolved in saline at 1 mg/ml 
and further diluted 1/20 in assay buffer (0.2 M Tris, pH 
8.0) before use. 10 (il of test compound in DMSO (or DMSO 
alone) , 100 |il of assay buffer and 50 |il of enzyme were 
added to 96 we.*", plates, mixed and pre-incubated for 30 
20 minutes at ambient temperature. Reaction was initiated by 
addition of 40 |il of 2 . 5 mM methoxysuccinyl-Ala-Ala-Pro- 
Val-p-nitroanilide (Sigma; 25 mM in DMSO diluted 1/10 in 
assay buffer before use) . The increase in absorbance at 
405 nm was monitored for 10 minutes with a Biotek EL340 
25 plate reader. Results are shown in Table 3. 
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Also embraced within this invention is a class of 
pharmaceutical compositions comprising one or more 
compounds .of Formula I" in association with one or more 
non-toxic, pharmaceutically-acceptable carriers and/or 
5 diluents and/or adjuvants (collectively referred to herein 
as "carrier" materials) and, if desired, other active 
ingredients. The compounds of the present invention may be 
administered by any suitable route, preferably in the form 
of a pharmaceutical composition adapted to such a route, 

10 and in a dose effective for the treatment intended. The 
compounds and composition may, for example, be 
administered orally, intravascularly , intraperitoneally , 
subcutaneous ly, intramuscularly or topically. 

For oral administration, the pharmaceutical 

15 composition may be in the form of, for example, a tablet, 
capsule, suspension or liquid. The pharmaceutical 
composition is preferably made in the form of a dosage 
unit containing a particular amount of the active 
ingredient. Examples of such dosage units are tablets or 

20 capsules. The active ingredient may also be administered 
by injection as a composition wherein, for example, 
saline, dextrose or water may be used as a suitable 
carrier. 

The amount of therapeutically active compound that is 
25 administered and the dosage regimen for treating a disease 
condition with the compounds and/or compositions of this 
invention depends on a variety of factors, including the 
age, weight, sex and medical condition of the subject, the 
severity of the disease, the route and frequency of 
3 0 administration, and the particular compound employed, and 
thus may vary widely. The pharmaceutical compositions may 
contain active ingredient in the range of about 0.1 to 
2000 mg, preferably in the range of about 0.5 to 500 mg 
and most preferably between about 1 and 100 mg. A daily 
35 dose of about 0.01 to 100 mg/kg body weight, preferably 
between about 0.1 and about 50 mg/kg body weight and most 
preferably between about 1 to 2 0 mg/kg body weight, may be 
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appropriate. The daily dose can be administered in one to 
four doses per day. 

For therapeutic purposes, the compounds of this 
invention are ordinarily combined with one or more 
5 adjuvants appropriate to the indicated route of 

administration. If administered per os , the compounds may 
be admixed with lactose, sucrose, starch powder, cellulose 
esters of alkanoic acids, cellulose alkyl esters, talc, 
stearic acid, magnesium stearate, magnesium oxide, sodium 
10 and calcium salts of phosphoric and sulfuric acids, 
gelatin, acacia gum, sodium alginate, 

polyvinylpyrrolidone, and/or polyvinyl alcohol, and then 
tableted or encapsulated for convenient administration. 
Such capsules or tablets may contain a controlled-release 

15 formulation as may be provided in a dispersion of active 
compound in hydroxypropylmethyl cellulose. Formulations 
for parenteral administration may be in the form of 
aqueous or non-aqueous isotonic sterile injection 
solutions or suspensions. These solutions and suspensions 

20 may be prepared from sterile powders or granules having 
one or more of the carriers or diluents mentioned for use 
in the .formulations for oral administration. The compounds 
may be dissolved in water, polyethylene glycol, propylene 
glycol, ethanol, corn oil, cottonseed oil, peanut oil, ■ 

25 sesame oil, benzyl alcohol, sodium chloride, and/or 
various buffers. Other adjuvants and modes of 
administration are well and widely known in the 
pharmaceutical art. 

For infections of the eye or other external tissues, 

30 e.g., mouth and skin, the formulations are preferably 
applied as a topical ointment or cream containing the 
active ingredient (s) in a total amount of, for example, 
0.075 to 30% w/w, preferably 0.2 to 20% w/w and most 
preferably 0.4 to 15% w/w. When formulated in an ointment, 

3 5 the active ingredients may be employed with either 
paraffinic or a water-miscible ointment base. 
Alternatively, the active ingredients may be formulated in 
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a cream with an oil-in-water cream base. If desired, the 
aqueous phase of the cream base may include, for example 
at least 30% w/w of a" polyhydric alcohol such as 
propylene glycol, butane-1, 3-diol, mannitol, sorbitol, 
glycerol, polyethylene glycol and mixtures thereof. The 
topical formulation may desirably include a compound which 
enhances absorption or penetration of the active 
ingredient through the skin or other affected areas. 
Examples of such dermal penetration enhancers include 
dimethylsulf oxide and related analogs. The compounds of 
this invention can also be administered by a transdermal 
device. Preferably topical administration will be 
accomplished using a patch either of the reservoir and 
porous membrane type or of a solid matrix variety. In 
either case, the active agent is delivered continuously 
from the reservoir or microcapsules through a membrane 
into the active agent permeable adhesive, which is in 
contact with the skin or mucosa of the recipient. If the 
active agent is absorbed through the skin, a controlled 
and predetermined flow of the active agent is administered 
to the recipient. In the case of microcapsules, the 
encapsulating agent may also function as the membrane. 

The oily phase of the emulsions of this invention may 
be constituted from known ingredients in a known manner. 
While the phase may comprise merely an emulsifier, it may 
comprise a mixture of at least one emulsifier with a fat 
or an oil or with both a fat and an oil. Preferably, a 
hydrophilic emulsifier is included together with a 
lipophilic emulsifier which acts as a stabilizer. It is 
also preferred to include both an oil and a fat. 
Together, the emulsifier (s ) with or without stabilizer (s) 
make-up the so-called emulsifying wax, and the wax 
together with the oil and fat make up the so-called 
emulsifying ointment base which forms the oily dispersed 
phase of the cream formulations. Emulsifiers and emulsion 
stabilizers suitable for use in the formulation of the 
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present invention include Tween 60, Span 80, cetostearyl 
alcohol, myristyl alcohol, glyceryl monostearate, and 
sodium lauryl sulfate, among others 

The choice of suitable oils or fats for the 
formulation is based on achieving the desired cosmetic 
properties, since the solubility of the active compound in 
most oils likely to be used in pharmaceutical emulsion 
formulations is very low. Thus, the cream should 
preferably be a non-greasy, non-staining and washable 
product with suitable consistency to avoid leakage from 
tubes or other containers. Straight or branched chain, 
mono- or dibasic alkyl esters such as di-isoadipate, 
isocetyl stearate, propylene glycol diester of coconut 
fatty acids, isopropyl myristate, decyl oleate, isopropyl 
palmitate, butyl stearate, 2-ethylhexyl palmitate or a 
blend of branched chain esters may be used. These may be 
used alone or in combination depending on the properties 
required. Alternatively, high melting point lipids such as 
white soft paraffin and/or liquid paraffin or other 
mineral oils can be used. 

Formulations suitable for topical administration to 
the eye also include eye drops wherein the active 
ingredients are dissolved or suspended in suitable 
carrier, especially an aqueous solvent for the active 
ingredients. The antiviral active ingredients are 
preferably present in such formulations in a concentration 
of 0.5 to 20%, advantageously 0.5 to 10% and particularly 
about 1.5% w/w. 

Although this invention has been described with 
respect to specific embodiments, the details of these 
embodiments are not to be construed as limitations. 



